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EXPERIMENTAL OPERATIONS ON THE ORIFICES 
OF THE HEART* 


By Avexis Carret, M.D. 
or New York 
(From the Laboratories of the Rockefeller Institute for Medical Research, New York.) 


In the course of experiments made in 1913 and 1914 an attempt 
was made to develop technics by means of which plastic operations on 
the pulmonary and the aortic orifices of the heart could be performed. 
As it is the object of these operations that they be ultimately applied 
to human surgery, it was primarily necessary to accumulate about the 
operative procedure a number of factors of safety. It is not sufficient 
that a plastic operation be possible in order to be practicable. It must 
also be not dangerous. An attempt was therefore made, not only to 
perform plastic operations on the orifices of the heart, but to perform 
these operations without danger to the animal. 

The animals were etherized according to the Meltzer-Auer method, 
and the thoracic cavity was opened under precautions precluding the 
occurrence of pleurisy. When the operative field had been walled off 
with silk and cotton knotted compresses, the pericardium was opened 
and the heart exposed. Then, according to the operation to be per- 
formed, the circulation of the heart was arrested and the pulmonary 
or aortic orifices were exposed and opened. In order to ensure the 
safety of this stage of the operation a number of details of technic had 
to be observed. 

The arresting of the circulation of the heart has already been 
performed in many different ways by various experimenters. We our- 
selves have used all known methods of stopping the circulation through 
the heart. Finally we adopted the method of the clamping in mass of 
the pedicle of the heart by means of a large soft-jawed forceps. The 
heart was not taken out of the pericardium, but the incision of the 
pericardium was large enough to permit of the easy introduction of 


* Read before the American Surgical Association, April to, 1914. 
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one of the jaws of the forceps under the pedicle. The forceps was a 
Doyen forceps, the jaws of which were covered with rubber. One of 
the jaws was introduced into the pericardium under the pedicle and 
directed from the right to the left side by the index finger of the opera- 
tor. Before clamping, the position of the forceps was carefully ex- 
amined. The handling of the forceps and of the pedicle was always 
very gentle. Care was taken not to produce any compression of the 
veins before the time of the clamping. It was important to allow the 
heart to be in a normal condition before clamping the pedicle. This 
result was obtained by over-ventilating the blood, which was easily 
done on account of the employment of the Meltzer-Auer method. It 
was noticed that if the heart was clamped before it was in excellent 
condition the interruption of the circulation could not be as innocuous 
as when the heart was filled with well-oxygenated blood. The advan- 
tage of using the Meltzer-Auer method in this operation is that it 
permits of an acceleration of the oxygenation of the blood at will. 
When everything was ready for the performance of the operation the 
forceps was rapidly clamped and, without a second being wasted, the 
heart or the vessel was opened and the operation was started. 

When the above-mentioned precautions were taken, it was possible 
to clamp the pedicle of the heart for two minutes and a half or three 
minutes without any subsequent trouble. As soon as the clamp was 
removed the heart resumed its pulsation and after a very short time 
the pulsations were again normal. In no case was there any need of 
massaging the heart when the interruption of the circulation did not 
exceed two and one-half minutes. This probably allows of a con- 
siderable margin of safety and it would doubtless be possible to prolong 
the operation a little without danger to the animals. But two and one- 
half minutes appears to be sufficient time for the performance of 
several operations on the valves. 

The above technic is apparently somewhat crude, but experience has 
shown that it was simpler than the separate clamping of the arterial 
and venous pedicles, and that it required less handling of the heart, 
which is an important consideration. Moreover, the traumatism of the 
anatomical structure of the pedicle of the heart is slight, on account of 
the large quantity of tissue which is taken up between the jaws of the 
forceps and which renders their action less rough. 

2. The aortic and pulmonary orifices were exposed by means of 
incisions made through the anterior wall of the arteries at the level or 
a little above their junction with the heart. The incision was made 
with scissors of unequal blades, one of the blades being sharp and 
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longer than the other. This permitted of the perforation of the wall 
of the artery or heart before cutting. The location of the incision was 
exactly determined. For the pulmonary artery the incision was made 
on the left side of the artery at a point corresponding with the junction 
of the anterior and left sigmoid valves. Several times the valves were 
exposed by an incision made only on the pulmonary artery. Generally 
they were exposed by an incision of about 4 cm. made half on the pul- 
monary artery and half on the ventricle of the heart. In that region 
the branches of the coronary artery are small and can be cut without 
danger. The exposure of the aortic valves was made through an in- 
cision located on the right side of the aorta between the mouth of the 
right and the left coronary arteries, generally directly above the middle 
of the right valve. Great care was taken not to injure the mouth or 
the branches of the coronary arteries. 

3. The opening of the ventricles or of the pulmonary artery and 
the aorta is always followed by entrance of air into the heart. When 
the pulmonary artery and the right ventricle were opened, no special 
care was taken to empty the heart of air at the conclusion of the opera- 
tion. The quantity of air was probably very small. No accidents 
have been observed after the entrance of air into the right heart and 
the lungs. But the introduction of air into the aorta and the left 
ventricle was very dangerous. When the operation was completed 
and the circulation re-established the air emboli were sent through the 
coronary vessels, and this caused fibrillary contractions of the heart 
and consequent death. On several occasions it was possible to see the 
air emboli in the coronary arteries. It was, therefore, necessary for 
the safety of the operation to eliminate the possibility of such a com- 
plication. This could be done by aspirating the air contained in the 
heart by means of a large needle or cannula introduced into the ven- 
tricle or into the aorta and connected with a vacuum apparatus. This 
operation was performed rapidly just before the removal of the 
clamp and the re-establishment of the circulation. 

Several kinds of operations were performed. The sigmoid valves 
of the aorta were exposed and cauterized. The pulmonary orifice was 
cut after the wall had been patched with a piece of vessel preserved in 
cold storage. These three operations were performed with the purpose 
of ascertaining whether operations such as should be made in cases 
of inflammation, stenosis, or dilatation of the orifices would be possible. 


1. Opening of the Aorta and Caiuterization of the Sigmoid 
Valves.—After the artery was exposed and the pedicle clamped 
the aorta was opened by an incision made with the scissors, just 
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above the sigmoid valves. A large quantity of blood immediately 
escaped. Next, the incision was kept open by two forceps. The 
blood in the vessel was washed and sponged. The valves could 
easily be seen and they were cauterized with a thermocautery. 
The aortic incision was next closed by means of a continuous 
suture with Chinese silk No. 1 sterilized in vaseline. Through 
the line of the suture a curved cannula in communication with a 
vacuum apparatus was introduced into the aorta and the air 
contained in the left heart was aspirated. Then the clamp was 
removed after the circulation had been interrupted for about 
three minutes. After the occurrence and the treatment of air 
emboli of the right coronary artery, the heart resumed its normal 
pulsation, the pericardium was closed, and the operation was com- 
pleted in the ordinary manner. 

2. Patching of the Pulmonary Artery and Arterial Cone.— 
This operation was made with the purpose of ascertaining whether 
the pulmonary orifice could be made larger. The operation con- 
sisted in suturing on to the surface of the pulmonary artery a 
patch of vein preserved in cold storage and in cutting the edge of 
the orifice underneath the patch. The operation was made in the 
following way: A piece of vena cava or of any other vein, pre- 
served in cold storage, was cut into the shape of a rectangular 
flap about 2.5 cm. by 2 cm. This flap was put on the anterior 
part of the pulmonary artery in such a way that its middle cor- 
responded about to the pulmonary orifice, the lower part being on 
the surface of the ventricular wall. Then the two lateral sides 
and the upper sides were fixed to the surface of the heart and 
the pulmonary artery by means of a continuous suture. The 
longer blade of the scissors was introduced underneath the lower 
side of the flap and the sharp point was introduced into the lumen 
of the pulmonary orifice. Then the wall was cut, and dark blood 
escaped between the surface of the heart and the lower part of 
the flap; but the hemorrhage was immediately controlled by the 
index finger of the operator which compressed the flap down on 
the wound. The fourth side of the flap was next fixed to the 
surface of the heart by a continuous suture. The flap imme- 
diately appeared distended by dark blood and it was assumed 
that in case of stenosis of the pulmonary orifice this operation 
would permit of a dilatation of that orifice. The operation was 
performed without stopping the circulation of the heart. The 
operation would be rendered easier by clamping the pedicle of the 
heart for a very short time. Although this is a more dangerous 
procedure, it is probable that it would simplify the operation. 

3. Suture of the Sigmoid Valves of the Pulmonary Artery.— 
After the pedicle of the heart was clamped the pulmonary artery 
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and the left ventricle were opened by means of an incision about 
4 cm. long. The incisions were located on the left side of the 
pulmonary artery. Half of the incision was on the artery and 
half on the ventricle. It passed at about the union of the left 
and anterior sigmoid valve. Dark blood was immediately ex- 
pelled from the heart and after the heart was emptied very little 
blood remained on the operating field. The edges of the wound 
were retracted by two forceps. The sigmoid valves could easily 
be seen and handled with the fingers or with the forceps. In 
one case the posterior parts of the left and the right sigmoid 
valves were united by a stitch at about 3 mm. distance from their 
insertion to the wall. In another case the right sigmoid valve 
was cut in the middle part with the scissors and the edges of the 
wound were united by a stitch made with a straight needle No. 
16 and fine silk sterilized in vaseline. When the operation was 
completed the edges of the incision were united by a continuous 
suture made with straight needles and China silk No. 1. Then 
the clamp was removed and the circulation re-established. The 
duration of the interruption of the circulation was a little more 
or less than two and one-half minutes. As soon as the clamp 
was removed and without the necessity of any massage, the heart 
resumed its pulsations. After a short while the pulsations were 
normal and the operation could be completed by the suture of the 
pericardium and the suture of the wall, according to our ordinary 
methods. 


The results of these operations must be considered from two stand- 
points: (1) the dangers involved to the life of the animal by these 
operations, and (2) the general and local results of the operations. 

When the technic which has been described above is carefully fol- 
lowed out, the operation is of little danger to the life of the animal. 
In eight cases with the collaboration of Dr. Tuffier, we performed the 
patching and the incision of the pulmonary orifice. One dog died of 
pericarditis after a few days. This was probably due to the fact that 
the heart was handled without rubber gloves. Another dog died on 
the operating table of fibrillary contractions of the heart. This was 
produced by an error of technic. The flap had been put on the right 
side of the pulmonary artery instead of the left side, and it was found 
that some stitches had interrupted the circulation in a comparatively 
large branch of the coronary artery. In six other cases the animals 
sustained no shock. They remained in very good health, and are still 
normal six months after the operation. In several of these animals 
the incision of the orifice was too short. In other cases the flap was 


5 








ALEXIS CARREL 


too narrow and did not allow for the dilatation of the orifice. The 
result was that no murmur could be heard by auscultation. Neverthe- 
less, in two cases a marked diastolic murmur was present a few weeks 
after the operation. It was found that in these dogs the murmur had 
disappeared after five months. It must be noted also that these remote 
results demonstrated that a piece of vein put on the pulmonary artery 
in contact on the one side with dark blood, on the other with the peri- 
cardium, that is in an unfavorable condition of nutrition, did not 
undergo necrosis. 

The results of the suture of the sigmoid valves were better. Three 
operations were performed. Although there was an interruption of 
the circulation of the heart by the clamping of the pedicle, and the heart 
and artery were widely opened, the condition of the animals remained 
perfect, both during the operation and afterwards. Not only did these 
three animals sustain no shock, but their condition at the end of the 
operation was exactly the same as after the mildest kind of operation. 
In the afternoon of the day of the operation they were entirely normal 
again, and to-day, that is 25 days after the operation, they are in ex- 
cellent condition. The dog on which the section and the suture of the 
sigmoid valve was performed is an animal about eight years old. Never- 
theless his general condition was not modified by the operation. 

The purpose of these operations was to show how extensive a 
plastic operation on the heart can be made without danger to the life 
of the animal. The results demonstrate that many factors of safety 
have been placed in the technic. It will perhaps be possible to perform 
successfully more complicated operations than those we have described. 
These results are being published at the present time merely to show 
that plastic operations on the heart need not be dangerous. It is not 
impossible that some day surgeons will be able to cauterize valvular 
lesions or to repair them as we do to-day in our experimental operations. 











ON BRONCHIECTASIS* 
By Witty Meyer, M.D. 


or New Yor«k 
ATTENDING SURGEON TO THE GERMAN AND POST-GRADUATE HOSPITALS 


BRONCHIECTASIS is a disease of the bronchial tree, not of the 
pulmonary parenchyma. Formerly belonging entirely to the domain 
of internal medicine, it has, within the last decade, together with many 
other affections, entered the borderland and is at present a subject of 
general inquiry. Particularly among surgeons has its treatment created 
wide-spread interest. Laryngology, too, has added its possibilities to 
the various other means at our disposal in the fight against this hydra- 
headed and torturing disease ; and medical technic has given us a device 
which lends further assistance. With the multiplication of the points 
of attack, we can say that the near future seems to hold out greater 
hopes for a complete recovery to the unfortunate individuals afflicted 
with this chronic ailment, a disease, in which, so far, the combined 
efforts of all the medical specialties concerned have been able to achieve 
improvement only, but no cure. 

The literature on the subject shows that the surgical treatment of 
bronchiectasis dates back to 1873, when Mosler proposed the incising 
and draining of a bronchiectatic cavity. Later, Lenhartz, Quincke, 
Garré, Korte, Tuffier, Brauer and others devoted much thought to the 
disease and furthered its treatment in original ways. The pathologists, 
too, have added their share, of late, particularly Aschoff (still un- 
published). In 1911, Sauerbruch read an article before the Inter- 
national Surgical Congress at Brussels, the most comprehensive review 
of the subject so far published; in the course of this paper it has 
been repeatedly quoted. 

In the English language, to my knowledge, there exists no ex- 
haustive treatise on bronchiectasis. It appeared worth while, therefore, 
to review what is known about the disease and its therapy in all its 
phases,—pathological, medical and surgical. Only the absolutely essen- 
tial will be mentioned. For the sake of conciseness, names of authors 
have been omitted as much as possible. 

Pathological Anatomy.—Bronchiectasis, distention of the bronchi, 
is either diffuse (cylindrical) or circumscribed (sacculated, spindle- 
shaped—rare—or of varicose appearance). 








* Read before the American Surgical Association, April, 1914. 
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The diffuse variety is of pathological interest only and often shows 
the disease but slightly developed. It is recognized by the fact that at 
autopsy the bronchi can be divided with scissors almost to the pleural 
covering of the lung, particularly in the lower lobes. 

Circumscribed bronchiectasis is found singly or multiple. It is the 
usual type met with clinically. Not infrequently the cavities are so 
numerous that a cross-section of the lung in places resembles a honey- 
comb. 

The size of the cavities in the adult varies from that of a bean to 
that of a hen’s egg. In very small children they have been found as 
large as a pea. 

The afferent bronchus usually enters the distended portion quite 
abruptly, rarely in a gradual way; not infrequently it is strictured just 
in front of it. 

The cavities contain a mucopurulent, often fetid secretion. If the 
latter becomes very thick, lime salts may be deposited in it, so that in- 
crustations the size of a cherry pit and larger, so-called broncholiths, 
are formed. 

The mucous lining of the bronchiectatic cavities is invariably in 
an inflammatory condition, sometimes the walls are hypertrophied and 
villous. This hypertrophy may involve all the layers of the wall, mucous 
glands, muscle and elastic fibres, cartilage and peribronchial tissue, 
while in other places the wall may appear smooth or irregularly striped, 
its just enumerated normal elements having more or less disappeared 
and connective tissue taking their place. The epithelial lining is miss- 
ing, as a result of atrophy and cicatrization. Thus atrophic and hyper- 
trophic portions of the bronchial wall may be found in closest proximity. 
Often lime salts are deposited in the pathologically changed tissues, 
particularly in the cartilage. The distal end of the diseased bronchus 
may become obliterated; adjoining cavities may become confluent 
owing to atrophy of the dividing walls. 

The disease is sometimes found in the middle lobe of the right 
lung, but most frequently in the lower lobes of either side. Tuffier saw 
it in the latter in forty out of forty-five cases. Both lungs may be 
affected at the same time. Men are, by far, oftener afflicted than 
women. A predisposition as to a certain time in life for the develop- 
ment of the disease does not exist. 

Etiology.—Bronchiectasis may be congenital as well as acquired. 

If congenital, the whole lung, or a portion of it, presents a great 
many small cysts with very thin walls, filled with a watery or mucoid 
fluid, a condition which most likely is due to an arrested development, 
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no alveoli having formed in the affected parts, but only larger bronchi 
in increased abundance. Another explanation is congenital (fetal) 
pulmonary atelectasis, the latter preventing the proper development 
of the growing bronchial tree. 

Some of these patients with congenital bronchiectasis are known to 
have reached old age (65 years). 

If acquired, various causes may bring it on. Bronchiectatic disten- 
tion may develop in the distal portion of the tubes, if the bronchial wall 
is compressed from within (ecchondrosis) or from without (aortic 
aneurism). The bronchi then distend to irregular sacculations, con- 
taining many cartilaginous rings and mucous glands; the interposed 
parenchyma of the lung gradually atrophies (atelectatic bronchiectasis). 

Another type is represented by compensatory distention of the bron- 
chi, in case of shrinking and thickening processes in lungs and parietal 
pleurz, and can be best observed in patients who have been operated 
upon for empyema following acute pneumonia after the visceral pleura 
has become thoroughly adherent to the parietal. This explanation 
of the occurrence of the disease is supported by experiments made by 
Sauerbruch in conjunction with Bruns, which showed that ligation of 
branches of the pulmonary artery produces connective-tissue hyper- 
plasia and extensive adhesions between visceral and parietal pleura. 
After some time marked dilatation of the bronchi was found in these 
animals, a phenomenon which cannot be explained otherwise than by 
traction of the shrinking connective tissue in the lobes of a lung which 
is adherent to the chest wall. 

The most frequent cause of bronchiectasis is chronic inflammation. 

In childhood measles, whooping-cough and influenza represent pre- 
disposing causes; the symptoms then increase with advancing age. 
If the disease develops later, it is usually the consequence of primary 
inflammation of the bronchial wall itself, whereby its strength is weak- 
ened ; or it is consecutive to inflammatory processes of pleura or lungs. 

Other predisposing causes are harmful effects due to occupation, 
extravagant use of alcohol and tobacco and irregular habits. 

The pathological sequence of the phenomena has not yet been 
definitely made out. It is possible that increased intrapulmonary pres- 
sure, as it occurs in singing, screaming, persistent coughing, may gradu- 
ally produce permanent distention of a weakened portion of the bron- 
chial wall, all the more if some parts of the lung are unduly taxed 
on account of disease of other parts and the latter’s consequent inability 
to do their share of the work. 

However, circumscribed cavities certainly develop oftener, if in 
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the presence of inflammatory changes the bronchial tube becomes bent 
or stenosed, so that the mucous secretion is not properly drained off 
and gets a chance to accumulate. The secretion then becomes muco- 
purulent or purulent and, through the working of bacteria, decomposed 
(putrid bronchiectasis). Unhealthy looking ulcers develop, which 
gradually involve the wall of the bronchi and produce gangrenous in- 
flammation of the neighboring lung tissue. Severe hemorrhages may 
occur by erosion of blood-vessels, particularly if the latter, too, are 
found distended, either uniformly or in the shape of small aneurisms. 
In other places, where the secretions can be better drained off, easily 
bleeding granulations spring up, which often tinge the expectoration 
with blood. These granulations gradually destroy the longitudinal 
bands of the elastic fibres which, not unlike a continuous rubber band, 
are found distributed throughout the entire bronchial tree. They often 
also destroy the muscular fibres of the bronchial tubes. According to 
Aschoff, this destruction of the elastic longitudinal ligaments (Langs- 
bander) is the principal causative factor in the development of bronchi- 
ectatic cavities. The same kind of destruction occurs in the develop- 
ment of aneurisms. With the latter bronchiectasis can be best com- 
pared (private communication). The inflammatory process invari- 
ably spreads to adjoining healthy portions of the bronchial tree in 
which ectasies have not yet developed. If the foul secretions are 
aspirated into such parts of the lung, lobular catarrhal pneumonia de- 
velops. In other instances the bronchi may become more and more 
stenosed, sometimes even obliterated, thus interfering with proper 
drainage. The formation of a lung abscess is the consequence, 

On the other hand, secondary affection of the adjacent lung 
parenchyma, or secondary atelectasis, may also produce fibrous thicken- 
ing of the lung tissue, with compensatory emphysema. If the foci are 
near the surface of the lung, pleural adhesions, too, will form, establish- 
ing thus a typical vicious circle. 

If the bronchiectatic cavity becomes entirely encapsulated, a cyst 
of the lung may develop; its contents may become thickened through 
absorption and gradually solid through salt deposits; this represents 
another mode of broncholith-formation (see above). 

In one instance has the aspiration of a foreign body, which remained 
in situ unrecognized for a long period (a few years) been the etiological 
factor of producing bronchiectasis with voluminous expectoration of a 
fetid sputum. (Knoepfelmacher, Muench. med. W., 1912, p. 1132.) 


Symptomatology—In the beginning of the disease the clinical. 


symptoms are often rather insignificant. The paroxysmal cough with 
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purulent expectoration is usually taken by the patient for a pharyngeal 
or bronchial catarrh and he hardly ever consults a doctor until the 
sputum becomes admixed with blood and of foul odor and taste. 
Coughing spells set in, as a rule, when the patient changes his position ; 
they also occur at irregular intervals during the day in the midst of 
quiet occupation, or during the night while sleeping. Many patients 
are able to expectorate at will. The sputum is abundant and fills the 
mouth of the patient faster than he can get rid of it; the procedure is 
more like a vomiting spell. The odor of the sputum frequently is ex- 
ceedingly foul, so much so that the patients become a burden to their 
families and to themselves. In institutions it may become necessary to 
isolate them. Not infrequently blood is admixed with the sputum. 
Serious attacks of hemoptysis have repeatedly been seen. 

The collected sputum presents the well-known three layers. In the 
lower one, nodular masses (Dietrich’s Pfroepfe) may be found. Micro- 
scopical examination reveals a large amount of pus corpuscles in all 
stages of disintegration, fat globules, needles of margarine acid and an 
array of bacteria. Elastic fibres are rarely seen, but whole pieces of 
gangrenous lung tissue are not infrequently coughed out. 

In general, these patients do not feel very sick; few have dyspneea. 
However, they make the impression of people who are chronically ill. 
Children and younger individuals appear undeveloped and anzmic. 
When the sputum has become putrid, septic fever and night sweats set 
in. As a rule, the tip of the fingers and toes are club shaped. The 
entire picture greatly resembles that of pulmonary tuberculosis. Many 
of these patients are found in sanatoria for consumptives; tubercle 
bacilli, however, are never demonstrated in the sputum. 

Diagnosis.—In view of the character of the symptoms above enu- 
merated, it is but natural that many errors in diagnosis occur, and as a 
result the medical man often witnesses pathetic scenes. Thus one of 
my own patients, a young married woman of the laboring class, had be- 
come separated from her husband, because the district nurse insisted 
that she had pulmonary tuberculosis. The husband kept the two 
children and she was sent to a sanatorium for tuberculosis. Having 
been discharged from the latter, she went to live with her mother. 
Later, after the definite diagnosis was established, a proper explanation 
of the true state of affairs to both parties reunited the couple. 

The diagnosis certainly is not easy, at least not in the early stages 
of the disease. Most frequently it is confounded with tuberculosis or 
purulent bronchitis. Continued careful observation will gradually re- 
veal the true condition. 
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In the later stages pulmonary abscess or pulmonary gangrene from 
other causes, fetid bronchitis and empyema with perforation into the 
bronchial tree, come into consideration as regards differential diagnosis. 

Our usual methods of physical examination often fail to render 
reliable assistance. On percussion, a few dull or tympanitic spots may 
be made out over the lower and middle lobes, usually on one side only, 
according to the extent and degree of retention of the secretion within 
the cavities and the patient’s posture. If much peripheric sclerosis of 
the lung tissue is present, dulness may be well marked. On the other 
hand, all these signs may be absent or indistinctly developed. In one 
of my cases, that of a young man of twenty-five, percussion did not 
reveal the slightest tangible assistance toward diagnosing and localizing 
the disease. 

The same is true of auscultation. We hear soft crepitant as well as 
louder sonorous rales at various places, particularly over the posterior 
and lower part of the chest, when there is sputum present in the 
cavities ; we hear amphoric and bronchial breathing here and there after 
thorough expectoration. 

The fact that these auscultatory findings are not infrequently trans- 
mitted, and well audible over the unaffected side, makes the diagnosis on 
this basis extremely difficult. Still, on close and repeated examination, 
the quality of the sound, in conjunction with distinct circumscribed 
bronchial breathing, will guide us in properly localizing the trouble. 

The history of the case also will here render useful assistance. Some 
patients have had frequent pain in one side of the chest only, some- 
times accompanied by fever, most likely the clinical expression of 
localized pleuropneumonia with consequent adhesion formation,—or 
they have gone through a severe attack of unilateral pneumonia at one 
time or another of their life, which marks the starting of their trouble. 
This was the history in almost every one of the cases I have observed 
and has been found to be a most valuable aid in rendering the diagnosis. 

The vocal fremitus shows no characteristics in this trouble. 

Radiography, too, this most valuable factor in establishing the cor- 
rect diagnosis in thoracic disease, particularly when done stereoscopi- 
cally, is of comparatively little value in bronchiectasis. All authors 
agree that it is not safe to place too much faith in the shadows of the 
X-ray plate in this particular trouble. The extent of the disease can 
hardly ever be made out with its help. In one of my patients the 
rosary-like condition of the early subdivisions of the main bronchus 
were beautifully demonstrated. 

Inasmuch as it has been shown of late that the injection of a few 
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ounces of antiseptic fluid into the bronchi in the shape of a spray 
or small stream is well-borne, without the occurrence of an aspiration 
pneumonia, I would propose and soon expect to try insufflation of 
collargol into the depth of the trachea and bronchi after the patient 
has thoroughly expectorated. In this way we may perhaps enable 
the radiographist to show more distinctly the contours of the walls of 
the distended bronchial cavities, same as is the case in urological surgery 
with pyelography (see below, under treatment). 

Aspiration with needle and syringe is not recommendable. But 
in the course of operating (pneumotomy) the aspirating needle is the 
guide to reach the cavities. 

A review of these brief remarks might lead one to ask quite 
properly: How then can the diagnosis of bronchiectasis ever be made? 
The question would be justified if our daily routine of clinical examina- 
tion were our only means for reaching a diagnosis. But we have 
the history of the case as a guide, also the well-known method of 
exclusion to aid us in establishing the diagnosis. 

In general it can be said, that patients suffer most likely from 
bronchiectasis who are expectorating quantities of mucopus or pure 
pus, sometimes mucus with streaks of or with larger quantities of blood, 
following paroxysmal attacks of coughing, who complain of night 
sweats and fever and show the clubbing of fingers—in short, patients 
with all the well-known subjective symptoms of pulmonary tuberculosis, 
but with a continued negative result as to tubercle bacilli. That 
probability is increased by a foul odor and taste of the sputum and by 
the development of the disease in the.trail of a pneumonia which was 
caused by aspiration or otherwise. More precise points must then be 
brought out by daily clinical examination. 

The real difficulty lies in making the diagnosis in the incipiency of 
the disease. Further knowledge is required to enable us to render a 
definite diagnosis in the early stages of the trouble. For in this disease, 
as in so many others, the early diagnosis is the keynote for a satis- 
factory result of our therapeutic measures. 

Course.—The course of the disease is chronic. Death is oftener 
due to complications, than to the trouble itself. Strange to say, not a 
few patients die from abscess of the brain, sometimes also of the 
cord, or very acute suppurative meningitis. Tuffier lost 6 of his 45 
patients from brain abscess. I had three deaths from acute suppurative 
meningitis in my ten cases. The symptoms of the latter disease were 
unmistakable in my patients, although I was unable to obtain an 
autopsy to corroborate the clinical diagnosis. The cause of this affinity 
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of the septic bacteria for the cerebrospinal system is not yet known. 
It certainly cannot be looked upon as a simple septic metastatic 
process. Thoracic infections seem to have a tendency to secondary 
acute inflammations of the central nervous system. In 1888 I re- 
ported a case of internal cesophagotomy in a child that developed acute 
meningitis, followed by death, five days after operation. Prof. Aschoff, 
of Freiburg, has the following to say about this peculiar phenomenon: 

“ Regarding the appearance of brain abscess in bronchiectatic sup- 
puration, we are unfortunately not able to give a plausible explanation. 
We only know that the bronchial secretion contains myeline substance 
in abundance; bronchial and alveolar epithelia have the tendency to 
produce myeline of a special kind, as has been shown by Virchow. 
It might be possible that in consequence of this the microOrganisms of 
the bronchial secretions, whenever they enter the circulation, gain a 
predilection for the central nervous system which is so rich in myeline. 
On the other hand, it is well known, and I personally have seen cases 
of carcinoma in the bronchial tree, in which metastatic cancerous ele- 
ments were directly transported—by way of the costal lymphatics—into 
the subdural space and the meninges. In view of this, it may well be 
possible, that in the case of bronchiectasis or pneumonia, the meninges 
of the cord and brain become infected by way of the lymphatic vessels. 
Perhaps also the special class of microOrganism might come into con- 
sideration. It is well known that pneumococci, and those related to 
this type, have a great tendency to infect the meninges as well as 
the brain itself, e.g., otitis media, meningococci, etc.” (Private com- 
munication. ) 

That pneumonia and gangrene may set in, has been mentioned 
above. 

Pulmonary hemorrhage, although sometimes severe, has rarely been 
the cause of death (Kiimmel saw one case). 

Perforation of a bronchiectatic focus into the pleural cavity with the 
prompt appearance of an acute pyopneumothorax has been fatal in 
every instance (K6rte, four cases; Ktittner and Sauerbruch one each). 

The chronic suppuration and absorption of toxins produce amyloid 
degeneration of the kidneys and other parenchymatous organs, also 
myo- and endocarditis; the disturbance of the pulmonary circulation 
may cause dilatation of the right ventricle and weakness of the heart. 

Toxin absorption with entrance of bacteria from the fauna always 
present in the bronchiectatic cavities, by way of lymph- or blood-vessels, 
may give rise to painful recurrent joint affections in milder cases, or to 
the development of liver abscess and general sepsis. 
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Heidenhain observed one case of cancerous degeneration of the 
lung as a result of an old bronchiectatic affection. 

Treatment.—To-day it is generally recognized, that a somewhat ad- 
vanced, viz., a well developed, bronchiectasis is a surgical and not a 
medical disease. After operation, internal medicine, laryngology and 
surgery join hands. Hygienic régime of any kind, and open-air treat- 
ment so helpful in tuberculosis, are powerless in this affection of the 
bronchial system. An active therapy becomes imperative as soon as 
the diagnosis has been made. That milder, non-operative methods 
will be most effective, if brought into play early, stands to reason. 
That, however, implies “early diagnosis,’ the great difficulties of 
which have been dwelt upon above. Yet, there can be no doubt that 
progress will soon be made also in this respect, and the efforts of 
all interested should be bent in that direction. By means of frequent 
publication the attention of the profession should be called to the 
necessity of careful differentiation in the diagnosis of pulmonary 
diseases. Particularly should it be pointed out that the persistent 
absence of tubercle bacilli, in the sputum of patients whose trouble 
otherwise makes us think of the presence of a tuberculous affection, 
clearly points to bronchiectasis, and that it means—to say the least— 
loss of time to those individuals to be sent to a sanatorium for con- 
sumptives. The particular variety of bacteria with their toxins in the 
blood of these patients evidently and fortunately seems to counteract 
the entrance of the tubercle bacillus into the system. Otherwise it 
cannot be understood why these patients, offering so many opportunities 
for the entrance of the bacillus, particularly when detained in sanatoria, 
should not develop tuberculosis as a complicating disease. Yet, this, 
it seems, has never been observed. 

As matters stand to-day, the majority of these patients are treated 
on general principles for many years, before active local and operative 
measures are employed. They are usually referred to the surgeon 
when all the advanced symptoms, enumerated above, have fully de- 
veloped, when the elastic fibres within the walls of the many cavities 
have been totally destroyed and calcareous deposits have transformed 
them into unyielding “cess-pools.” The difficulty of establishing a 
strict diagnosis is ostensibly the principal cause of the fact, that these 
patients are referred for proper treatment in an advanced stage of the 
disease. 

The second contributive cause for the usual delay is to be found 
in the unsettled condition, up to the present time, of the proper de- 
velopment of therapeutic measures and particularly of operative inter- 
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ference. However, the indication for the various procedures is rapidly 
becoming clarified, and the very near future is bound to see a great ad- 
vance in this respect. Specialists everywhere have become interested in 
the disease. The old lethargy is rapidly disappearing and giving way to 
a clear conception of what is best suited in the individual case. Never- 
theless, as long as the operations so far devised cannot show definite 
and permanent cures, and the radical ones must still be considered as 
very dangerous, it is to be expected that patients whose bronchiectasis 
has been diagnosed in the earlier stage, will not readily give their 
consent to the performance of such operations. On the other hand, the 
statistics of these operations will improve as soon as a greater number 
of surgeons, working along these lines, have had an opportunity of 
operating in the earlier stage of the disease. 

Korte, a few years ago, formulated the indication for operation 
in these cases by stating that “these patients must be operated upon, 
(1) as soon as the putrefaction of the secretion within the cavities has 
made them socially impossible ; (2) in the presence of serious complica- 
tions, the latter comprising fever, night sweats, recurrent attacks of 
aspiration pneumonia, severe hemorrhages, cachexia.” 

In the light of the progress made within the last years, these indica- 
tions will soon be radically modified, in fact, they have already been 
extended, inasmuch as the necessity of aggressive treatment also in 
the early stages of the disease has been recognized. 

At the present time, in early cases, the treatment should be carried 
out progressively, 1.e., beginning with milder measures, carefully observ- 
ing their effect, and, if unavailing, resorting to more and more heroic 
treatment, finally resorting to one of the various intrathoracic operations 
devised. In advanced cases the latter have to be considered from the 
start. The only drawback at the present moment is the difficulty in 
selecting an operation which is effective and does not involve too great 
risk. For, it will have to be the surgeon’s first task to show a low 
mortality in these operations. Only in this way can the absolutely 
necessary confidence of profession and laity in thoracic work of this 
chapter be gained, and wholesome progress be guaranteed. 

Briefly reviewing what is known to us in the way of useful, active 
therapy in bronchiectasis to-day, one may classify as follows: 

I. Non-operative Treatment: 

a. By way of the alimentary canal—thirst cure. 
b. By way of the circulatory system—intravenous injection of 
colloidal silver. 
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c. By way of the respiratory system—(1) inhalation of super- 
heated air with admixture of suitable drugs; (2) direct in- 
trabronchial application of drugs per syringe or spray. 

Il. Operative Treatment: 

a. Extrapleural—(1) thoracoplasty; (2) pneumolysis. 

b. Intrapleural—(1) therapeutic pneumothorax—insufflation of 
nitrogen; (2) incision of lung—pneumotomy; (3) trans- 
position of lung by means of suture fixation; (4) ligation of 
branches of the pulmonary artery; (5) extirpation of the 
diseased portion of the lung. 

c. Intrapericardial ligation of either main branch of the pul- 
monary artery (still in experimental stage). 

d. Diaphragmatic—paralysing one side of the diaphragm cor- 
responding to the diseased lung by resection of the phrenic 
nerve at the neck (phrenicotomy ). 

The operative treatment should also be considered from the follow- 
ing points of view: 

A. Pneumotomy for draining the suppurating cavities. 

B. Operations done to compress the lung (collapse-therapy). 
(1) By creating therapeutic pneumothorax—nitrogen insufflation; (2) 
pneumolysis with or without introduction of a plomb; (3) thoraco- 
plasty, combined with, or without (4) phrenicotomy. 

C. Operations done to influence the pulmonary parenchyma, pro- 
ducing contraction plus carnification. (1) Transposition of the lung; 
(2) ligation of branches of the pulmonary artery, with or without sub- 
sequent thoracoplasty, pneumolysis and phrenicotomy—intrapericar- 
dial ligation of the first divisions of the pulmonary artery. 

D. Amputation of the diseased lung. 

The latter subdivision is referred to below. 

I. Non-operative Treatment.—a. Thirst cure: Singer (Wiener. Med. 
Woch., 1913, N. 24) recommends a systematically carried out “ thirst 
cure”’ in order to reduce the amount of expectoration in bronchi- 
ectatic patients. The total amount of fluids allowed within 24 hours 
is slowly decreased to 200 c.c. Two‘ wet days” a week with 1200 to 
2000 ¢.c. of fluid are interposed. Sweat baths, gradually added, produce 
further reduction of the quantity of the sputum. The use of chewing 
tablets, lime preparations internally on account of their anti-inflam- 
matory effect, and inhalation of oxygen, are valuable aids in this heroic 
treatment. Singer publishes eight cases showing the good results ob- 
tained with this thirst cure. I am at present testing it in one of my own 
patients, but am not yet ready to report. 
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b. Intravenous injection of colloidal silver (elektrargol), in early 
cases of localized bronchiectasis and pulmonary gangrene, is mentioned 
merely for the sake of completeness. Only one case reported (Fortschr. 
d. Med., 1913, p. 757). First collargol-solution 0.1 per cent., table- 
spoon doses, given repeatedly per os for two weeks, to stop vomiting, 
caused by swallowed fetid sputum. Then electrargol intravenously, 
18 injections of 5 c.c. each in ampuls), every second day. Tempera- 
ture dropped, sputum decreased, no longer mixed with pus. General 
condition improved. 

c. (1) Inhalation of superheated air with an admixture of suitable 
drugs: In the spring of 1913 I had at one time five patients with 
bronchiectasis under my care; three males and two females. The 
former had been operated upon previously by me with ligation of 
branches of the pulmonary artery. Two of them returned to have 
secondary thoracoplasty added. The two females were yet to be 
operated upon. Just then Elsaesser published his paper on the 
beneficial effect of superheated air inhalation for certain affections of ‘ 
the respiratory system.1 He employed the well-known electric hot-air 
douche, called “ Foen,” which he supplied with a device for admixing 
suitable drugs to the hot-air current. The same idea had been tried as 
early as 1888 by Weigert and Halter* and they claimed to have ob- 
tained good results in lung tuberculosis. Of late a number of others 
have investigated its effect. Thereby encouraged, I induced some of 
my patients to try it. Three of these patients soon got tired of using 
the inhalation. One saw no improvement and later died of acute sup- 
purative meningitis; one, who had the branch of his pulmonary artery 
tied, has faithfully continued the use of the medicated hot-air current 
for the past year and is very much improved. The method seems to 
deserve recommendation in conjunction with surgical therapeutic 
measures. 

c. (2) Intrabronchial application of drugs by means of catheter 
with syringe and spray: This method goes one step further than the pre- 
ceding one. Useful drugs are applied directly where their application is 
desired. This treatment dates back to 1904, when Jacob, Bongert and 
Rosenberg published their experience and clinical studies which they 
had made at the Clinic for Internal Medicine at the Berlin University. 
They used a catheter which was passed through the glottis into the 
trachea. In 1910, Ephraim described his ingenious device for intra- 
bronchial spraying * (see Fig. 1), and last year, Guisez published his | 

*D. Med. Woch., 1913, p. 118. 0 ‘nly, - 


* Berl. Klin. Wochenschr., 1888. 
*D. M. W., 915 and 2266, also 1911, p. 2079, and 1912, p. 1450. 
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method of injecting drugs,* very similar to that of Ephraim. Under 
the guidance of the laryngeal mirror, a long, curved cannula is passed 
into the lower trachea and 20-25 c.c. of the medication are injected by 
means of a syringe. He asserts that the entire pulmonary parenchyma 
becomes permeated with the fluid within a few minutes. 

These methods have not yet received the recognition they seem to 
deserve. It will be necessary for the laryngologist to acquire the technic 
and join hands with the internist and surgeon in combatting some of 


Fic. 1. 











Ephraim’s apparatus for endobronchial treatment by means of spray. 1, cannula for introduction 
(can be taken apart). 
the symptoms of this Proteus-like disease. However, these non- 
operative methods can be of lasting benefit only when applied in the 
beginning of the trouble; it is clear that they cannot influence or im- 
prove the pathological changes of the walls of the bronchi. In the 
more advanced cases they can, therefore, play but a secondary role, 
that of adjuvants to operative treatment. 


* Bull. et mém. de la soc. méd. des hospitaux de Paris, 1913, N. 29, D. 573. 
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As stated above, collargol with its strongly antiseptic qualities might 
be made use of.to advantage for such intrabronchial application. In 
addition to its antiseptic effect, it might, as mentioned, perhaps assist 
the radiographist in bringing out more clearly the contours of the 
distended bronchi, same as is done with the pelvis of the kidney in 


pyelography. 
Operative Treatment. General Remarks —1. Preparation of the 
Patient: It is advisable that the patient, for a few days before ‘ 


operation, retain, as much as possible, a posture which favors the 
emptying of the bronchiectatic cavities, i.e., lies on his right side 
when the disease is in the left lung and vice versa. In addition, we 
keep the patients in a knee-elbow posture for an hour or two im- 
mediately preceding the operation, and make them cough out thor- 
oughly, before placing them on the operating table. This reduces the 
danger of aspiration pneumonia. 

2. Anesthesia: The danger of the occurrence of aspiration pneu- 
monia makes general anzsthesia inadvisable, except for short periods. 
Regionary and local anesthesia are preferable. Corresponding to the 
ribs to be resected and to the site of the intercostal incision, the 
respective thoracic nerves are previously infiltrated with 1% to 1 per 
cent. novocaine—adrenalin solution. Then the line of incision is pre- 
pared in the same manner. Io to 15 minutes at least should be allowed 
to pass, before proceeding to cut. Even in excited patients the work 
is now nicely feasible. But the narcotizer must be on hand; now and 
then a few whiffs of a general anzsthetic may be required; sometimes 
a mock anesthetic of alcohol plus water in equal parts suffices. For 
the incision of the pleural cavity, however, a brief superficial general 
anesthesia is advocated, in order to avoid the reflex cough and 
straining on the part of the patient during expiration. 

3. Differential pressure apparatus: The advantage of having various 
types of apparatus to select from becomes manifest in this instance 
again. The apparatus is adapted to the patient, and not the patient 
to the apparatus. It is the consensus of opinion, that in this kind of 
operations it is best for the patient to have the mouth free and 
unencumbered ; the patient is constantly urged during the operation to 
expectorate and, of course, must be able to do so. That calls for the 
use of a positive pressure cabinet, or a negative chamber. Of the | 
two the negative pressure is preferred, because it makes expectoration 





easier and lessens the danger of aspiration. At all events some kind . 
of differential pressure apparatus should be ready for use, because 
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there may be no adhesions whatever between pulmonary and costal 
pleura, in spite of many years of sickness. Personally, when operating 
on these cases, I have the differential pressure apparatus in readiness, 
and turn on the pressure when it appears that adhesions are missing. 

Operative Treatment. Special Remarks —A. Pneumotomy: This 
operation is indicated in cases in which a circumscribed bronchiectatic 
disease of the lung could be diagnosed clinically. 

As the first step, a wide resection of a number of ribs (2-3) that 
overlie the cavity, with their intercostal tissues is essential. Then the 
aspirating needle (medium size) is introduced, until pus is found. 

Be it remembered, however, that it is best not to push the needle for- 
ward until after the costal pleura has been divided, to make sure that 
adhesions are present. In one of my cases I assumed such adhesions as 
a matter of course, in view of the long duration of the disease, but when 
using the cautery alongside the needle in order to open the abscess, the 
free pleural cavity was entered, and at this moment the syringe, which 
was held by the assistant, slipped off the needle which had no thread 
(Record) nor bayonette arrest. The patient coughed and some pus 
spurted out of the needle and dropped into the open pleural cavity. 
Drainage of the latter became necessary, complicating and retarding the 
patient's convalescence. If no infection of the cavity had occurred, im- 
mediate suture of the lung to the costal pleura would have been indi- 
cated. Be it further remembered, that aspiration of air into the barrel 
of a well-working and previously tested syringe, is just as significant 
and pathognomonic for the presence of cavity formation, as that of 
purulent material. As stated above, we insist upon our patients’ empty- 
ing their bronchiectatic cavities as far as is possible before operation. 
We consequently must expect to have many of them filled with air 
rather that fluid material. 

Alongside the needle, as a guide, the lung is freely incised with a 
knife, better with a cautery. Sometimes the sought for cavity is found 
in considerable depth, in some of Lenhartz’s cases as deep as 20-26 cm. 
(8-10 inches) below the surface of the chest. 

A free lung incision is indispensable in cases in which the cavities 
are not far from the surface, in order to be able to cope with a hemor- 
rhage. Large blood-vessels may be encountered and we must be able 
to ligate them if injured. If the cavity is deep, knife and cautery must 
be laid aside and gentle and careful progress made with a blunt, straight 
dressing forceps, for, the nearer the hilus of the lung, the larger are the 
branches of the pulmonary vessels. Aspiration of air with subsequent 
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air embolism has been observed in case of injury to these blood-vessels. 
When the cavity has been struck, boring with the finger and other 
manipulations in the dark are to be avoided ; drainage with rubber tube 
and additional tamponade with iodoform gauze follows. The wound 
must heal as in other abscess cavities. That a liberal excision of the 
chest wall greatly favors this has been mentioned before. - 

If, during operation, it is found that adhesions are absent, and the 
free pleural cavity is entered, the question may come up whether a . 
two-stage operation is advisable. For many reasons the surgeon should 
try to finish the work in one sitting. With the patient under differential 
pressure he has time and tranquillity of mind to carefully palpate the 
lung. Not infrequently an infiltration will show the seat of the trouble 
in the depth. This area is stitched to the costal pleura, best with Roux’s 
suture (a continuous mattress stitch which always re-enters at the 
last exit of the needle, same as some operators use it for the skin and 
glabella in brain surgery according to Heidenhain), and then opened as 
it was described above in the presence of adhesions. Only in very weak 
patients should the two-stage operation come into consideration, viz., 
resection of the chest wall, with the application of chloride of zinc or 
with gauze tamponade as the first step, followed one to two weeks 
later by lung incision. 

It should be emphasized once more, that pneumotomy as the first 
step is indicated only, or at least principally, for the drainage of one 
larger bronchiectatic cavity. With sufficient mobilization of the chest 
wall, results may be very gratifying. In May, 1913, 1 was able to present 
a young lady, who had suffered from circumscribed bronchiectatic ab- 
scesses, treated in this way, before the N. Y. Surg. Soc. (ANNALS OF 
SURG., 1913, p. 700). Here the right upper lobe had been the seat of 
the focus, which latter was the result of an aspiration pneumonia, 
following an abdominal operation. 

If the disease is spread over a large area, prolonged drainage to the 
surface of the thorax will reduce the quantity of expectoration as long 
as drainage is free; but with the contracting wound, the temporary im- 
provement may be lost and a permanent bronchial fistula with insufficient 
drainage become established. In the three cases under my own obser- 
vation, who died from acute meningitis, this latter complication set in 
when the drainage wound contracted. This may have been a mere coin- 
cidence ; on the other hand, it may also have some significance. 

In exceptional cases pneumotomy may be indicated in spite of a more 
diffuse affection, because prompt free drainage of the bronchial tree 
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downward to an external wound appears imperative in order to reduce 
the intrabronchial putrefaction. Thus one of my patients, a young girl 
of twenty, with a diffuse affection of the left lower lobe since childhood, 
who for two years had been condemned to solitary confinement on 
account of the terribly foul odor of the expectoration, was a few weeks 
after operation so much improved that she could re-enter the ward. 

Greater difficulties present themselves to operative therapy, if mul- 
tiple larger and smaller bronchiectatic cavities are present in one or 
several lobes of the lung. It is evident that pneumotomy cannot fulfill 
the just indicated primary need. 

B. The next possible step in our present status of operative interfer- 
ence is collapse-therapy. This, as stated above, can be accomplished 
(1) by the production of a therapeutic pneumothorax, by means of 
nitrogen insufflation, as used in pulmonary tuberculosis; (2) by pneu- 
molysis with or without introduction of a plomb; (3) by thoracoplasty 
(multiple rib resection) with or without (4) phrenicotomy. 

(1) Artificial pneumothorax: Artificial pneumothorax has entirely 
failed in cases in which the trouble was at all advanced. The former 
symptoms returned unmitigated when the insufflation was discontinued, 
even though it had been permanently practised for a number of years. 
(Volhard one case, 2 years’ treatment. Schmidt, on basis of 8 cases, 
also pronounced the method a bad one.) In view of the experience so 
far had with nitrogen insufflation, it cannot, therefore, be recommended 
as a means of cure or even permanent improvement in somewhat ad- 
vanced cases of bronchiectasis. 

(2) Pneumolysis plus introduction of a plomb: The latter will per- 
manently and equally compress the lung. Subperiosteal resection of a 
piece of rib, about 7-10 cm. (3-4 inches) long; careful splitting of the 
posterior layer of the periosteum with underlying intrathoracic fascia. 
Blunt division of the latter from the next layer, the costal pleura, which 
will gradually afford an entrance into the chest for 3-4 fingers of the 
operator’s hand, and enable him to loosen the lung from the inner 
surface of the ribs, without opening the pleural cavity. The big cavity 
thus created is then filled with fat, extirpated from another part of 
the patient’s body, or a lipoma, or omentum, kept in cold storage 
(Tufier), or a paraffin plomb is introduced (Baer, Jessen, Muench. 
Med. IV ., July 22, 1913). It is evident that in this way the compression 
of the lung is accomplished in an effective, because permanent, way. 
The operation is not a serious one. In Tuffier’s series of cases, 20 in 
number, recently published by Lenormant, there was no mortality. 
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All cases were improved, but none cured (Presse Méd., 1913, vol. xxi, 
p. 786). 
(3) Thoracoplasty: Another useful surgical intervention, though 
perhaps somewhat less effective, is multiple rib resection (thoraco- 
plasty) with the help of raising a skin muscle flap or of Sauerbruch’s 
hook-incision or Wilms’ columnar resection. Quite a number of ribs i 
are excised under regionary and local anesthesia, as above described. 
The wounds are sutured, with rubber tube drainage. Primary union r 
usually sets in. The effect sometimes is splendid. Graser recently 
reported what looked like cures in two cases operated upon in this k 
manner. Sauerbruch repeatedly saw great improvement. I had one 
case cured (see above). But these results are exceptions. The major- 
ity of authors agree that, as a rule, improvement only can be expected 
of the method. This has also been my experience in two cases, one of 
total thoracoplasty done in three stages, after ligation of the branch of 
the pulmonary artery which feeds the right lower lobe; the other after 
resection of the left sixth to tenth ribs following ligation of the pul- 
monary branch for the lower lobe of the left lung. The impossibility 
of a cure by these means in advanced cases can be readily understood, 
even with additional 
(4) Phrenicotomy: Resection of a piece of the phrenic nerve at the 
neck, by which half of the diaphragm, on the diseased side, is artificially 
paralyzed.® 
As has been said in the beginning, bronchiectasis is a disease of the ; 
bronchial tree, and not of the pulmonary parenchyma. Cavities of the 
bronchi, especially the larger ones, with their hard, often calcified walls, 
cannot be influenced by any amount of compression or collapse of the 
lung. The smaller cavities, however, will be greatly improved by the 
collapse of the alveolar tissue, and catarrh as well as retention of secre- 
tion will be much reduced. This, in turn, improves the discharge from 
the larger cavities, lessens decomposition of the formerly stagnant secre- 
tions and reduces absorption of toxins which had kept up the vicious 
circle of poisoning the system. The patients’ general condition conse- 
quently improves. 
In bilateral bronchiectatic affection, thoracoplasty is contra-indicated, 
because expectoration may become greatly interfered with, if a number 
of ribs are removed on both sides of the thorax. 
Recognizing the limitations, in advanced cases of multiple cavity for- 





*It has been seen after this operation, that the dome of the unilaterally ; } 
paralyzed diaphragmatic muscle rises up to the second or third rib and thus 
compresses the lung from below ad maximum. - 
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mation, of pneumotomy and the collapse-therapy, surgeons evolved 
more radical operative means to be combined with thoracoplasty. 

C. (1) Thus Garré, after liberal rib resection, mobilized the lower 
lobe of the lung by lifting it entirely out of the complementary space and 
transposed it upward, after it had retracted toward the hilus. The 
border of the lobe is stitched on to the convexity of the diaphragm and 
the complementary space allowed to close under tamponade. A marked 
improvement in the patient’s condition was seen. In another case, 
treated by Garre the same way, an extensive secondary pneumotomy 
became necessary and finally the entire lobe had to be extirpated. 

(2) Sauerbruch tried to produce carnification of the lung tissue by 
a different, very ingenious procedure, already referred to above. On 
basis of experimental work which he had done in conjunction with 
Bruns, he ligated the respective branch (or branches) of the pulmonary 
artery which carries blood to the lung for aération. The abolishing of 
its physiological function brings about the atrophy and gradual car- 
nification of the lung tissue. Far-reaching connective tissue prolifera- 
tion occurs and the pulmonary pleura becomes adherent to the costal. 
If then, after some time, thoracoplasty and, in cases of disease of the 
lower lobe, cervical phrenicotomy are added, pronounced carnification 
plus compression has been accomplished. Sauerbruch has carried out 
the ligation of branches of the pulmonary artery on this indication seven 
times, I myself have done it three times and H. Morriston Davies of 
London once (British Journal of Surgery, vol. i, No. 2, 1913, page 250). 
All the patients recovered from the operation. Respiration and heart 
action were never interfered with. The operation is not a serious one. 
All patients were improved ; some very materially ; none lost the expec- 
toration entirely. At best the sputum was reduced to 20-50 c.c. (1-2 
ounces) in 24 hours.® 


INTRAPERICARDIAL LIGATION OF THE FIRST DIVISIONS OF THE 
PULMONARY ARTERY 
The ligation of the branch of the pulmonary artery feeding the dis- 
eased lobe is not always an easy operation technically. On account of 


*A new and effective way of producing profound collapse and atrophy of 
pulmonary tissue has been devised by Henschen of Ziirich. At the last meeting 
of the International Surg. Congress in New York, April, 1914, he pointed out 
that, according to his experimental work, total atrophy of the affected lower 
lobe of the lung was produced by its subdiaphragmatic transposition in combina- 
tion with and rendered possible by artificial paralysis of the diaphragm on the 
same side, by means of phrenicotomy. Further experimental experience followed 
by practical tests of the method in man will have to decide its usefulness. 
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dense adhesions it may prove difficult to enter the interlobar space 
where the artery must be found and tied. Injury of the lung tissue and 
smaller bronchi with exit of infectious material may thereby occur. 
There are many anatomical variations. 

In view of these facts, the writer proposed last year, on basis of 
experimental studies, particularly in affections of the right middle and 
lower lobes, to reach and tie the right pulmonary artery, viz., the 
first division of the main trunk within the pericardium.’ In the dog 
this operation is fairly easy, and in all probability will not be very difficult 
in man, at least as far as the left pulmonary artery is concerned. In 
order to reach the right main trunk in man, a trap-door incision of the 
sternum appears necessary,—a somewhat complicated preliminary oper- 
ation.’ The right pulmonary artery is best ligated within the pericar- 
dium between the descending vena cava and ascending aorta. If these 
two vessels are held apart, the artery is met with in the depth on its 
transverse course, posteriorly to the two vessels named. However, this 
very place is covered by the body of the sternum. It is possible, and 
seems plausible, that this work might be facilitated and access to this 
spot more conveniently gained with the help of longitudinal splitting 
of the sternum. 

The cause of the failure of all these methods to effect a real cure, 
has been repeatedly dwelt upon above. If they are to be truly effective, 
they must be carried out before the walls of the larger bronchiectatic 
cavities have become rigid. In other words, they must be done in the 
earlier stages of the disease. Be it therefore repeated and emphasized 
once more: The combined efforts of all interested will have to be 
directed toward proving by favorable operative statistics, that an estab- 
lished case of bronchiectasis is a surgical disease, which had a chance of 
a cure by milder operative methods only, if without delay an aggressive 
therapy had been employed against the first manifestations of the dis- 
ease. Meanwhile we have to deal with the facts as they are. All 
the patients with bronchiectasis reaching the surgeon to-day are ad- 
vanced cases. Our operations have so far only improved their des- 
perate condition. If we want to be certain to effect a cure, there is only 
one procedure that can be considered, namely: 


EXTIRPATION OF THE DISEASED LOBE (PNEUMECTOMY ) 


The operation is one of magnitude, principally on account of, first, 
the vagus reflexes in handling the bronchus near the hilus; second, the 








* The Surgery of the Pulmonary Artery. ANNALS oF SURGERY, August, 1913. 
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possible strong adhesions in this region when the disease has been of 
long-standing ; third, the tendency of the bronchial stump to slip back 
when no adhesions are present, and fourth, the deadly “ pressure- 
pneumothorax,” if the pleural cavity was thoroughly closed after the 
extirpation, but the occluded bronchial stump leaks. A further problem 
is presented by the difficulty of closing the bronchus air-tight, if the 
separation of the large blood-vessels accompanying it and their isolated 
ligation cannot be carried out. If isolation and ligation of the vessels 
is feasible, as it will be in favorable cases with the bronchiectatic 
affection confined to just one lobe and missing pleural adhesions, I 
firmly believe that the method which has given me such uniformly satis- 
factory results in dogs, viz., crushing of the bronchial cartilages with 
a strong clamp—Doyen’s intestinal crusher—with inversion of the tied 
stump and a number of top sutures (Centralbl. f. Chirurgie, 1909, No. 
50), will prove to be a safe procedure in making the bronchus air-tight 
also in man. Wedge-shaped excision of the lung tissue towards the 
bronchus after the tying of the main vessels, division of the bronchus 
before it is crushed and treatment of its mucosa by means of scraping 
with the curette and disinfection with pure carbolic and alcohol, or with 
the Paquelin cautery, and stitching the small amount of retained lung 
tissue over the ligated and inverted stump, will be important additional 
factors in making for success. 

So far 16 cases of pneumectomy for bronchiectasis have been re- 
ported. 

Seven of these were done in the presence of far-reaching adhesions, 
with six recoveries and one death. 

Three were done without the presence of adhesions between pul- 
monary and costal pleural, with one recovery and two deaths. 

In six cases no statement is made regarding pleural adhesions. Of 
these one recovered (improved), and five died. 

Total: 16 cases, 8 cured or improved, 8 died. 

Let us hope that the statistics will soon improve by persistent work 
along these lines and that we shall learn how to overcome the technical 
difficulties and dangers to the patient in this clearly indicated and proper 
radical procedure. 

Summing up I would say: 

If a patient comes to the surgeon to-day with a well-developed diffuse 
bronchiectasis and asks for relief, he should be told that at the present 
moment we have two operative methods of treatment at our disposal. 
The one, entailing comparatively little risk, and to be done in stages, will 
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change the anatomical structure of the lung and make it collapse, but 

in all probability will only improve the trouble to a greater or less 

extent; while the other one, consisting in extirpation of the diseased , 
lobe or lobes of the lung, if successful, may cure, but is still a dangerous 

procedure. The patient or his guardian must decide which course should 

be followed. It is to be expected that the majority will select the first 

procedure. Pneumectomy, then, always remains as a last resort, should 

the iess serious operations fail to bring sufficient relief. 
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By James G. Mumrorp, M.D. 
AND 
SAMUEL Rosinson, M.D. 
oF CLiFTon Sprines, N. Y. 


Ir is rather extraordinary that three contributors to this important 
symposium on thoracic surgery should have chosen independently to 


discuss bronchiectasis, 





a disease with high mortality in surgical annals, 


and one admittedly chronic from the point of view of the internist. 


The importance of a disease should be estimated quite as much by 


its disabling power as by its mortality. Probably our interest in 
bronchiectasis results from a desire to relieve a disgusting and disabling 
. malady ; to restore to efficiency a chronic invalid ; and to reinstate among 
society an individual ostracized by the ever present accumulation of a 
profuse and generally offensive expectoration. With this picture you 
are familiar. A man or woman, and not infrequently a child, somewhat 
emaciated, generally anzemic, reticent, tired, practically useless, and 
preferring isolation. In the clinic you gather the students around this 
pitiable curiosity, passing him a porcelain cup. Even the ignorant 
. foreigner solves your meaning, and by means of any number of several 
gymnastics empties his chest into the cup and returns it to you under 
the astonished gaze of the student, who has received a lasting impres- 


sion. But this is the picture of an advanced case. 


In the beginning 
the diagnosis is rarely made; often the patient is late in consulting. 


My limited knowledge of bronchiectasis is based on the study of 
twenty hospital and private cases. I have learned something from the 
literature, essentially the German, and particularly from the discus- 
sions at such meetings as this of the German Surgical Congresses. 
Text-books contribute little; monographs are rarely devoted to bron- 
chiectasis alone ; a fragmentary share is devoted to this subject in papers 


on pulmonary diseases and their treatment. 


The causes of this disease are varied and uncertain. I recall two 


originating in whooping-cough, another from measles, three from in- 

halations of a lamb bone, part of a toy balloon, a tooth. Acute influenza 
~ and influenza bronchopneumonia are probably most significant in eti- 
ology. Chronic empyema is said to be a forerunner of bronchiectasis. 





* Read before the American Surgical Association, April 10, 1914. 
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Obstruction at some portion of the respiratory tract from foreign body, 
tumor, or disease, is doubtless generally contributory. But whatever 
may be the exciting cause, the influenza bacillus is generally, and | am 
tempted to say universally, present in the sputum. 

No group of physical signs are typical of bronchiectasis. I could 
cite to you auscultation and percussion findings of several cases of 
bronchiectasis, the interpretation of which might be entirely consistent 
with empyema, pleurisy with effusion, chronic abscess, malignant dis- 
ease, or actinomycosis. 

Rontgenologists are insulted if told that the X-ray is valueless. 
When the etiology, history, and sputum examination shout the diagnosis 
of bronchiectasis, a plate may sometimes show a large cavity if pre- 
viously emptied of secretion. This is thrilling, and converts the case ‘ 
into a so-called “ beautiful’’ one. But when all signs and symptoms 
are confusion and subject to many interpretations, and we rush to the 
X-ray specialists, he cannot differentiate for us. He will demonstrate 
any or all of the complex of signs which the stethoscope has prophesied, 
but he is of little consolation in our dilemma. 

Let the text-book writers then confess that the stethoscope and 
X-ray may be confirmative, but that the diagnosis must be made chiefly 
by exclusion of allied diseases, by the etiology, by the history of repeated 
winter colds resembling bronchopneumonia, by the nature, persistence 
and quantity of the sputum, and by the presence of influenza bacilli. 

In discussing treatment we will begin as usual by attacking the inter- 
nist. He tries to effect a cure. Medicine fails, inhalation soothes, 
change of climate reduces the secondary bronchopneumonia attacks, 
hygiene contributes rather less than in other pulmonary diseases. If 4 
the surgeon says, “ Let us have a try,” the internist answers, “ What 
have you done? What can you do? My patient is still alive; he is not 
suffering.” 

In answering this question I choose to divide the surgery of bron- 
chiectasis and of several thoracic diseases into two chronological 
periods: the first up to 1904; the second since 1904, or the past ten 
years. The surgical results of the first period might well discourage 
the internist from transferring his cases of bronchiectasis. q 

Mosler in 1873 excised five inches of the fourth rib, opening a 
cavity. The patient died. Autopsy showed other cavities undrained. 
Leyden and Koch in 1882 drained two cases; one died; the other im- 
proved. Biss and Marshall in 1884 operated for drainage. Death fol- . 
lowed. Multiple cavities were found at autopsy. And soon. We read 
a long story of drainage operations in 33 cases with mortality of 62 
per cent. 
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In other words, the surgery of bronchiectasis up to 1904 consisted 
essentially in drainage operations. When death did not follow opera- 
tion, the condition generally remained unrelieved because of the mul- 
tiple undrained cavities remaining. Those types of bronchiectasis not 
associated with cavity formation were not relieved, and many such 
cases died as a result of search for cavities which were not there. 

The recent period of ten years witnesses certain developments. 
Nitrogen gas injected into the pleural cavity produces and maintains 
collapse of the lung. This artificial pneumothorax has been successful 
in phthisis. The technic is perfected. It is being employed in diffuse 
bronchiectasis. 

Extensive rib resection—the pleuropneumolysis of Friedrich—has 
been employed to collapse the lung. Cases of bronchiectasis thus treated 
are now recorded. Hence another therapeutic measure in bronchiec- 
tasis. Bethe results what they may, we have a new direction of attack. 

Ten years of persistent animal experimentation have established the 
technic of lung resection as a therapeutic measure in various diseases. 
During the first period before 1904 the applicability of resection therapy 
in bronchiectasis could not be tested, because of our reluctance to enter 
the pleural cavity in the absence of adhesions. Numerous methods 
have been devised to overcome the possible dangers of opening the 
non-adherent pleura. Intratracheal insufflation survives as the fittest 
method. Hence excisions of bronchiectatic lobes have been attempted, 
and an opportunity is thus offered to determine whether or not this 
excision may prove to be a successful method of attack. Experimenters 
have devised new methods of closing the amputated bronchus in the 
normal animal. Such technic may or may not increase the safety of 
lung resection in the diseased human lung; and yet the field is opened 
wider in the surgical therapy of bronchiectasis. 

A fourth surgical therapy employed is restricting the blood supply 
to a bronchiectatic lobe. The pulmonary arterial branch is ligated. 
Shrinkage of the lobe results. This method may prove of great value, 
if not complete in itself, at least as a preliminary to excision. 

The last ten years, then—those years of the last period—have con- 
tributed at least four methods of treating surgically bronchiectasis. 
The conscientious internist doubtless welcomed this advent, but still 
seeks to know whether the curative effect has increased. The remainder 
of this paper, then, will be devoted to a discussion of the more recent 
results of new therapy; and it behooves us to be conservative and 
accurate in our statements, not implying that our success is greater 
than it is. 
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Methods of establishing lung collapse are given much attention 
nowadays. In tuberculosis Jung collapse is effective. Placing a phthis- 
ical lung at rest by collapsing it, tends to heal it. Connective tissue : 
replaces tuberculous tissue in these cases and cicatrization obliterates 
cavities. This same collapse therapy is being tried in bronchiectasis. 
Symptomatic relief generally follows the collapse. The residual 
sputum content of cavities and dilated bronchi and alveoli is diminished 
for the time being. In early cases in young adults this treatment will 
be curative. But in the advanced cases where the pathology consists 
in an actual change of structure, I entertain grave doubts as to the 
curative effect of collapse. A bronchus once dilated with thinning of 
its walls is probably beyond recall. We then deal with a permanent 
deformity, and the alveolar emphysema and general ectasis of the ter- 
minal bronchioles are probably not to be restored to efficiency by mere 
immobilization and lack of use. 

Nevertheless, we must never exclude lung collapse therapy, and I 
advocate its trial in every case as a harmless preliminary. There are 
two ways of collapsing the lung. Relaxing the chest wall by excising 
innumerable ribs will partially compress the lung. This is Friedrich’s 
pleuropneumolysis operation. He insists that it is safe and effective, 
particularly in phthisis. 

Luxembourg reports a successful result in this operation on a 
bronchiectatic case. I have tried it three times, with two deaths 
and one narrow escape. From three to four days following operation - 
coughing is restricted by pain in the wounds. The secretions are in- 
carcerated in the collapsed lung. They may reach the bifurcation and 
be reinhaled to the sound lung. Furthermore, that unexplained group 
of complications may occur which brings disaster in so many thoracic 
operations. It is a sudden combined insult to the respiratory and cir- 
culatory mechanism which frequently the individual cannot compensate. 

Observe, however, that the safe method of collapsing the lung is by 
the injection of gas into the pleural cavity, thus producing artificial 
pneumothorax. It succeeds when the pleural surfaces are not exten- 
sively adherent. I grant that Friedrich does not advocate rib resection 
in preference to nitrogen injection, except in those cases where the 
adherent pleura prevents the entrance of the gas. But in view of the 
doubtful benefit of collapse therapy in these advanced adherent cases, 
and mindful of the dangers of rib resection, I believe that when nitrogen 
injection fails, rib resection should also be abandoned and then resec- ; 
tion of portions of the lung alone should be considered. 

Artificial pneumothorax, then, should generally be attempted in 
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bronchiectasis. Three years ago I described a reliable technic for 
nitrogen injection, and it is gratifying to see the progress of this pneu- 
mothorax therapy in America where it was originally presented by Dr. 
J. B. Murphy. 

The third method of surgical attack is the one which has been re- 
garded as the most promising, that of lung resection. The complete or 
partial removal of one lung in animals is an acknowledged safe proced- 
ure, as I have often demonstrated. In both the first and second 
periods of thoracic surgery, portions of the lung have been removed 
for malignant disease, actinomycosis, ecchinococcus cysts, abscess, and 
gangrene. The technic of exploratory thoracotomy is improved. The 
technic of treating the lung stump after amputation is improved. The 
complete removal of a diseased portion of the lung in bronchiectasis 
seems to be the ideal method of eradicating a pathological condition, 
the structural changes of which may be regarded as beyond repair. 
Only certain types of bronchiectasis, however, are amenable to the 
excision treatment. It is comparatively rare to find one lobe only of 
the lung involved, and when more than one is diseased, excision must 
be abandoned, and one or another form of collapse therapy resorted to. 

Portions of the lung and even complete lobes have been successfully 
removed in cases of bronchiectasis. Lenhart, Garré, Korte, Krause, 
Kiimmell, and Sauerbruch have all reported one or two successes. I 
have added one case, and Dr. Willy Meyer doubtless has more to con- 
tribute to the list of successful lobe excisions. A striking feature com- 
mon to all but Garré’s case attracts our attention, namely, that the 
successful lobe excision followed a series of previous operations, and 
excision was eventually performed, not because it was the original 
intention of the operator, but because his first exploration and at- 
tempted drainage of the lung was followed by empyema, by contraction 
of the diseased lobe, by plastic operations on the empyema cavity, and 
yet without relief of bronchiectatic symptoms. As a last resort the 
retracted lobe was excised successfully. 

Now this is not the brilliant form of lung excision which the success 
in animals phophesied. An amputation at one sitting is the operation 
to which we have all aspired. Many patients with bronchiectasis have 
been lost in the attempt to accomplish this. Less than four have 
survived. 

And it is upon this point of radical one-stage operation versus the 
several stage procedure that controversy is bound to arise. 

As the surgery of the thorax advances, I become more and more 
impressed with the unwillingness of the respiratory apparatus and the 
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pulmonary circulatory apparatus to accommodate themselves to the 

opening of the thorax and the removal of a portion of the lung at one 

sitting. That such can be accomplished without death on the table, I 

admit. At the completion of this one-stage operation, however, only 

part of the dangers are over. Post-operative pneumothorax is to-day 

more threatening to life than the operative pneumothorax, the dangers 

of which latter we have learned to overcome by the use of apparatus. 

As to post-operative pneumothorax, on the other hand, the presence of 

air in the pleural cavity following lung resection leads to the accumu- 

lation of fluid; pneumothorax becomes a hydropneumothorax. In the 

presence of a bacteremia as a result of the previous infection, this 

fluid may become infected ; or, thanks to the opening and treatment of 

the bronchi at the root of the lung, the cavity may have been infected 

at the time of operation. Such a subsequent infection interferes with 

the healing of the stump. Leakage of the bronchial stump may pro- 

duce fatal mediastinal emphysema. Withdrawal of the fluid may be 

of temporary relief only. The remaining lobes of the lung on the : 
diseased side are restricted in function, owing to the operative pneu- 
mothorax. There is a tendency to incomplete oxygenation of the 
blood. The lung of the sound side is suddenly burdened with com- 
pensatory function. This compensation must be supplied by an already 
diseased patient with low resistance. The pulmonary circulation is 
disturbed. The right heart is overworked. The unequal pressure on 
the two sides of the thorax, by the well-known syndrome of Garré and 
Quincke, results in a limited expansion of the sound lung at inspira- 
tion, and an incomplete emptying of the same at expiration. 

It is this group of complications which are suddenly thrust upon 
a case of bronchiectasis when the removal of a lobe is attempted at 
one sitting. That a successful one-sitting excision may eventually be 
accomplished I do not deny ; but I argue that the shock of complications 
following the necessarily sudden adaptation of the respiratory and 
circulatory apparatus to a one-stage operation, is obviated by accom- 
modating the heart and lungs to altered conditions before the diseased 
lobe is actually resected. It does not follow that this preliminary work 
must be accomplished by several operations. 

From these experiences and from the high mortality attending the t 
one-sitting operation, we have learned the advisability of permitting 
the partial retraction of the lung previous to excision; in other words, 
| allowing the patient to accommodate himself to the changed conditions 
| of breathing and circulation before undergoing the added insult of lung - 

amputation. 


. 
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I believe that the preliminary retraction of the diseased lung may be 
accomplished by any of the previously mentioned methods of collapse 
therapy,—namely, rib resection, or artificial pneumothorax, or ligation 
of the pulmonary artery. Months later you may excise the lung. It is 
conceivable that all these methods may be superseded by the injection 
of fluid, not only to produce lung compression, but to produce adhesions 
of the lung in the contracted position, just as an infected pleurisy with 
empyema will produce the same result. 

Of course the ambition of the thoracic surgeon is to perform ampu- 
tation of the lobe of the lung as readily and successfully in the diseased 
human being as in the dog. His success in animals has given him a 
proof of the possibility of such a radical procedure. Perhaps the 
success of animal experimentation in this direction has been mislead- 
ing, and that we must allow that lung excision in the diseased human 
being is a very different proposition, and one not to be executed in the 
same fashion. As regards bronchiectasis, then, I propose the following 
conclusions : 

1. Granted that bronchiectasis is commonly the result of bronchial 
obstruction by foreign body, tumor, or disease, the first indication in 
therapy should be the removal, if possible, of this obstruction. Bron- 
choscopy for the removal of a foreign body has not infrequently 
arrested bronchiectasis. 

2. In the earlier stages of bronchiectasis, nitrogen gas injection pro- 
ducing artificial pneumothorax is indicated, and should always be tried. 

3. Pleuropneumolysis, or extensive rib resection, is a dangerous 
procedure, with additional dangers in bronchiectasis. It should be 
employed only when adherent pleura prevents the introduction of 
nitrogen gas. Even then it is a dangerous procedure, and one of 
doubtful value. 

4. In late cases of bronchiectasis, when the disease is obviously 
confined to one lobe, lung resection is the sole hope of surgical cure. 
The attempt at lung resection at a one-stage operation has been attended 
with high mortality. Occasional successes do not prove that the one- 
stage amputation will become the method of choice. For the time 
being at least, the general surgeons should first produce compression of 
the lung by artificial pneumothorax or pulmonary arterial ligature; 
second, and much later, he should excise. Meanwhile let us hope that 
the student of thoracic surgery will develop the one-stage excision. 
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ABSCESS OF THE LUNG * 


REPORT OF TWO CASES OPERATED UPON UNDER LOCAL ANASTHESIA 


By Frep T. Murpuy, M.D. 
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PROFESSOR OF SURGERY IN WASHINGTON UNIVERSITY 


OPERATIONS in the intrathoracic cavity have been possible under 
physiologic conditions only since the introduction of the negative and 
positive pressure methods of Sauerbruch,’ and Brauer and Peterson,* 
in 1904, and the intratracheal insufflation method of Meltzer and Auer ° 
in 1909. 

That remarkable progress has been and will be made in the surgical 
treatment of intrathoracic lesions, and that the advances will be de- 
pendent upon the proper use of some one of these methods, no one can 
question, but a sharp distinction should be made between intrathoracic 
operations in which the free pleural cavity will or may be opened and 
operations in which the pleural cavity will not be opened. Judged from 
the case reports and the general discussions regarding intrathoracic 
operations, it does not seem to me that this distinction has been sharply 
made. 

Success in the surgical treatment of non-tuberculous abscess of the 
lungs depends mainly upon four factors: the correct diagnosis, inter- 
ference before the patient is so toxic as to be beyond relief, drainage 
without infection of the free pleural cavity, and avoidance of any fac- 
tors which may tend to cause an extension of the infection to unin- 
volved portions of the lungs. 

A careful physical examination, together with the use of the stereo- 
scopic X-ray plates, should lead to as definite a localization of the 
abscess cavity, except in most atypical cases, as is possible after intra- 
pleural exploration of the lung. 

The result in cases operated upon as compared with those treated 
expectantly must more and more influence the time of operative inter- - 
ference. These results show that abscess of the lung untreated gives 
an 80 per cent. mortality as compared with a mortality of 17.5 per cent.‘ 
with operation. r 

Drainage without infection of the general pleural cavity can be 


* Read before the American Surgical Society, April 10, 1914. 
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accomplished with certainty only when instituted through adhesions 
between the parietal and visceral pleura. Nature herself provides these 
adhesions in approximately 50 per cent. of the cases. In cases where 
such adhesions do not exist, they may be caused by a two-stage opera- 
tion. The essential factors of this two-stage operation are that at the 
first stage an ample flap of the chest wall, including the skin, subcu- 
taneous tissues, and muscles, shall be turned back. The ribs are then 
resected subperiosteally, and the intercostal vessels ligated. Finally 
the lung is sutured to the parietal pleura around the edges of the area 
thus exposed, or adhesions may be caused by packing gauze over the 
surface of the parietal pleura. At the second stage, the skin-muscle 
flap is again turned back and the abscess opened through the firm 
adhesions. : 

If a general anesthetic is used with any one of the three methods 
before mentioned, the lung may be distended while these fixation sutures 
are being placed. If a local anzesthetic is used, the patient can readily 
expand the lung at the desired time. Of the general anesthetics, chloro- 
form, ether, and nitrous oxide with oxygen have been successfully 
used. In the light of clinical experience, however, and with the knowl- 
edge of the immediate or late effects of chloroform as shown by the 
experience of Opie® and others, we can no longer, I think, justify 
the use of chloroform as a general anesthetic. The use of ether as 
routine is probably attended with less danger than that of any other 
general anzsthetic, but ether has a specifically irritating action upon 
the respiratory tract. Theoretically, therefore, ether is not an ideal 
anzsthetic for these cases, though it must be acknowledged that because 
of the greater familiarity in administering ether, it can probably be 
used with greater safety in most clinics than nitrous oxide. Nitrous 
oxide with oxygen would seem to be the ideal general anesthetic for 
these cases of lung infection. The mixture itself is not irritating to the 
respiratory tract. The anzsthesia may be carried out to the satisfaction 
of the operator, and yet be of so light a degree that the protective re- 
flexes of the trachea are only temporarily abolished. The depressing 
effect is less marked than with any other general anesthetic. Any 
general anesthetic increases the danger of pulmonary infection, and 
should be used only in cases in which, on account of the failure to 
localize the cavity, preliminary exploration of the lung is necessary, or 
in children who cannot be controlled with a local anzsthetic. 

Theoretically, any one of the three methods mentioned for the 
prevention of the collapse of the lung with the pleural cavity opened 
may be used. Practically, the intratracheal insufflation method is dis- 
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tinctly superior to the positive and negative pressure methods, because 

it possesses all the advantages of either and eliminates many of their 

disadvantages. Further, by the force of the return current of air é 
along the intratracheal tube, the accumulation of foreign material in 

the trachea is prevented, thereby lessening the danger of further in- 

fection in the lung. 

With the exceptions noted as applying to abscesses which are im- 
possible of sufficiently definite localization, and in children, local anzs- 
thesia with or without morphia or scopolamine, with some one of the 
less toxic drugs such as stovaine or novocaine, avoids entirely the 
dangers of any one of the general anesthetics. The reflection of the 
flap and the resection of the ribs can be accomplished without pain 
and without increasing the difficulties of the operator. In the second 
stage of the operation, only limited infiltration of the local area through 
which drainage is to be instituted is necessary; in fact, the opening of 
the cavity may be accomplished with no anesthetic other than morphia 
or scopolamine. 

The two cases which I have to report are as follows. They are 
both from the surgical service of the Washington University Hospital. 


Case I (Hospital No. 7873 ).—White male, broom-maker, age 
fifty-five. Patient entered the medical service August II, 1912, 
and was transferred to the surgical service August 14. The 
family history was negative, and the patient’s history was nega- 
tive, except for persistent cough on account of which he entered 
the hospital. Nine months before admission, he had a sudden 
pain in the right side and three days later a cough began, which 
has persisted. In the past nine months he has lost 51 peunds. 
The sputum, 300—400 c.c. in 24 hours, showed pus-cells and 
mucus, pneumonococci, and streptococci, but no tubercle bacilli, 
no elastic fibres. Examination of the chest showed the right 
clavicle to be more prominent than the left. Expansion was 
better on the right than on the left. Scattered rales were heard 
on both sides. At the angle of the right scapula, extending back- 
ward to the spine, was an area of marked hyper-resonance and 
below this an area of 5 cm. in diameter of moist rales. Surround- 
ing this area of moist rales there was a narrow zone of distinct 
dulness. The X-ray showed a distinct triangular cavity with 
heavy walls directly beneath the eighth rib. The heart was 
normal. 

First-stage operation on August 15. Under local anesthesia, ° 
a flap of skin and subcutaneous tissue about 6 by 8 cm. was turned 
back at the angle of the scapula. The eighth and ninth ribs were 
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exposed over the site of the lesion as shown by the X-ray, and 6 
cm. of each subperiosteally resected. The intercostal vessels were 
ligated and the intercostal muscle resected, exposing the parietal 
pleura. There were no adhesions of the lung over this area. The 
lung could readily be inflated by the patient and brought in con- 
tact with the parietal pleura. Stay sutures of catgut were placed 
without difficulty, uniting the lung to the edge of the exposed 
area of pleura. Placing the sutures caused no discomfort. A 
layer of gauze was then spread over this area and a skin flap 
loosely approximated with superficial sutures. Six days later, 
the flap was turned back without an anesthetic, and, after several 
exploratory punctures of the aspirating needle, the cavity was 
found slightly upward and backward from the exposed area of 
pleura. A grooved director was then inserted and this tract 
dilated with a clamp. <A large amount of foul smelling pus 
escaped. A rubber drainage tube was then inserted. 

Following the operation, large amounts of foul smelling pus 
and necrotic pieces of lung tissue were discharged daily, but the 
patient was comfortable and much relieved of his cough. Within 
two weeks after the operation the amount of discharge began to 
diminish rapidly, and three weeks after operation he was dis- 
charged from the hospital, having gained 26 pounds in weight 
and rarely coughing up any sputum. In January, 1914, the 
patient reported that his sinus had closed very soon after leaving 
the hospital, that he had returned to normal weight, and had been 
in perfect health since the operation. 

Case II (General Hospital No. 9738).—Negro, male, laborer, 
age thirty-seven. Entered the medical service September 11, 
1912, on account of persistent cough and large amount of sputum. 
He was transferred to the surgical service September 13. Family 
history negative. Patient’s history not remarkable, except for the 
cough, on account of which he came to the hospital. Fifteen 
months previous to entrance he had pneumonia. Ever since 
then had been troubled with a persistent cough. One month after 
pneumonia, he began to cough up a considerable amount of 
sputum, and stated that he had coughed up blood. At one time 
he thought that he had night sweats, but had had none recently. 
Had lost 32 pounds in weight. Examination showed a markedly 
emaciated negro. The heart was negative. The chest in front 
showed marked depressions in the infra- and supraclavicular 
regions. The breath sounds at both apices were harsh, more 
marked on the right. Vocal and tactile fremitus was present on 
both sides. The left back was not remarkable. On the right side 
extending from the level of the fourth rib down to the tenth rib 
along the spinal column, extending out under the scapula was 
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an area of diminished resonance. There was no “ cracked pot ” 

sound. Below this area of diminished resonance, there were 

numerous rales. The sputum varied from 450-650 c.c. per day. . 
It was foul smelling, had no elastic fibres, and consisted largely 

of pus. There were no tubercle bacilli, but numerous cocci. The 

X-ray showed the irregular outline of a cavity extending from 

the fifth rib down to the ninth, with a zone of uninvolved lung 

between the cavity and the spine. 

September 16, with morphia and novocaine infiltration, a 
V-shaped skin and muscle flap with the base toward the spine 
and extending out over the scapula was turned back. The sixth 
and seventh ribs thus exposed were resected, the scapula being 
drawn forward. The intercostal vessels were tied, and the lung 
sutured to the parietal pleura. There were some adhesions be- 
tween the parietal and the visceral pleura, but these were not 
sufficiently dense to warrant opening of the abscess. The visceral 
pleura was then excised, leaving the lung surface exposed. One 
layer of gauze was placed over this exposed area and the flap 
held loosely with stay sutures. The patient was in no way dis- 
turbed by the operation. A few days later the flap was again 
elevated, the abscess located with an aspirating needle, and the 
tract dilated as in the previous operation, a drainage tube being 
inserted. On opening the cavity, a large amount of foul smelling 
pus was discharged. 

Four days after the operation, the amount of sputum had 
decreased by 200 c.c. Until this time, the post-operative conva- 
lescence had been satisfactory. Following this, the condition did 
not improve, the urine showed increased number of pus-cells 
and some casts. Ten days after operation, there was a sharp 
attack of tonsillitis accompanied by enteritis. On the next day 
there was a severe hemorrhage. The dressings were saturated 
with blood and a considerable amount was expectorated. There 
was another severe hemorrhage the following day, and 13 days 
after operation the patient died, immediately after the third severe 
hemorrhage. No autopsy was obtained. 


The only difference in the technic of the two operations was that in 
the second the parietal pleura was excised. This I think offers no 
advantages, and does add to the difficulties of the operation. In the 
second case, though no tubercle bacilli were found, the history and the 
X-ray findings are suggestive of a tuberculous process. No attempt 
was made to pack the cavity with gauze, it being thought that in the 
extreme condition of the patient any interference was contra-indicated. 

These cases illustrate no new method of operating, and the advan- 
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tages of local anesthesia have been fully appreciated by many.® They 
are reported because too generally surgeons continue at least to com- 
plicate, and, I believe, to really increase the dangers of operations for 
draining abscesses of the lung by failing to recognize the essential 
factors of the operative procedure. Non-tuberculous abscesses of the 
lung should be treated on the same general surgical principles as any 
other abscesses, and drainage instituted by such means as to limit, so 
far as possible, the further spread of the infection, and to conserve the 
strength of the patient. 
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THE pathological condition which is commonly known in English 
medical literature as “cystic disease of the breast,” and in German 
publications as “chronic cystic mastitis” (Koenig: mastitis chronica 
cystica) has had many other names applied to it, and many attempts 
have been made to determine its significance as a precursor of car- 
cinoma. It is a generally accepted fact that a certain percentage of 
cases of this disease sooner or later show evidence of carcinoma. 
The percentage of cases in which carcinoma occurs has been estimated 
by the majority of writers as in the vicinity of 10 (Greenough 
and Hartwell, Tietze, Warren). These figures, however, have been 
based upon series of cases of cystic disease in which operation has 
disclosed the presence of carcinoma. Thus Greenough and Hart- 
well,! in 1903, published 30 cases, in 3 of which carcinoma was 
present (10 per cent.) ; Warren,? 115 cases of cystic disease of which 
15 were carcinoma (13 per cent.); Tietze* estimates 10 per cent. 
The most recent tabulation is that of Bertel’s* 21 cases of which 6 
were carcinoma (25 per cent.). 

The cases here presented give an opportunity for the estimate 
of the occurrence of carcinoma in this disease from a somewhat 
different stand-point. Eighty-three cases have been investigated in 
which cystic disease was present, and proved by pathological exami- 
nation of the tissue removed at operation, but all were cases in which 
only a partial removal of the diseased gland tissue was performed. 
The subsequent incidence of carcinoma in these cases, therefore, 
gives a further light upon the tendency toward its development in 
cystic disease of the breast. 





* Read before the American Surgical Association, April 11, 1914. 
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For the purposes of this paper cystic disease of the breast * may be 
defined as a diffuse process involving a large part, if not the whole, 
of the breast or of both breasts, and presenting an increase of the 
interlobular connective tissue and dilatation of the gland ducts into 
macroscopic or microscopic cysts. Within these cysts the gland epi- 
thelium shows a variety of different conditions, of which we distinguish 
three main classes: (1) the simple fibrocystic type of the disease with 
flattened or atrophic epithelium, and two types showing epithelial pro- 
liferation; (2) papillary epithelial proliferation; and (3) adenomatous 
epithelial proliferation. It is our belief that the latter class (3) is 
very near to the line of infiltrating epithelial growth or carcinoma. 

We do not include as cases of cystic disease, cases of the type 
known variously as “ papillary cyst adenoma,” “ villous papilloma,” or 
“duct cancer,” in which gross intracystic papillary growths occur, 
accompanied often by the discharge of blood from the nipple. This 
condition we have regarded as true local tumor formation, and one 
which has its own, and indeed a very high, predisposition to carcinoma.® 

MacCarty,’ of the Mayo clinic, has recently described three groups 
of epithelial growth in cystic disease: (1) frankly benign; (2) doubt- 
ful, suggesting the possibility of carcinoma, but without infiltration ; 
and (3) carcinoma. For clinical purposes this classification is simple 
and comprehensive, but it is our belief that the line between Class I 
and Class 2 will be hard to draw, and that the designation of any 
lesion as carcinoma, without evidence of infiltration of the stroma 
with epithelial cells, is a difficult feat for the most expert pathologist 
to attempt. 

The varied character of cystic disease is well shown by the number 
of different names that have been applied to it. It is certainly true, as 
recently emphasized by Syms,® that a very careful gross serial section 
of the breast, with microscopic examination of the more suspicious 
areas, is necessary for an accurate pathological report upon the tissues 
removed at operation. Indeed, we have been struck with the fact 
that changes of the epithelium, quite analogous to those found in cystic 
disease, occur in other diseases and tumors of the breast—as for in- 
stance in periductal fibroma and sarcoma, and in some of the chronic 
inflammatory conditions following incomplete lactation. From these 
facts we would conclude that the proliferative epithelial changes which 
occur in cystic disease are not peculiar to this disease of the breast alone, 
but are phenomena associated primarily with the epithelium of the 
tubules and acini of the mammary gland. Under such abnormal con- 
ditions as occur in cystic disease, and in some local tumor growths, the 
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breast epithelium reacts to the stimulus of altered conditions and under- 
goes proliferative changes of various degrees of abnormality, the 
highest of which is the unbalanced and invasive growth to which we 
give the name of carcinoma. 

The material upon which this report is based is derived from the 
Massachusetts General Hospital, and from the private practice of some 
of the members of its surgical staff.* The largest number of cases 
from any single operator come from the records of Dr. J. Collins 
Warren. To these gentlemen, as well as to Dr. W. F. Whitney, Dr. J. 
H. Wright, and Dr. H. F. Hartwell, of the pathological department of 
the Massachusetts General Hospital, we here express our thanks for 
tlie use of their material and for much valued assistance and suggestion. 

For the purposes of this paper a gross and microscopical patholog- 
ical examination of the tissue removed was considered essential in 
every case. We were able to collect 102 cases of cystic disease, treated 
primarily by something less radical than amputation, which fulfilled 
these conditions, and in 83 of these cases we ascertained the later 
results. Many other cases of this disease in the same period were 
treated by amputation, but they are not included in this report, as they 
do not provide the desired data in respect to the subsequent occurrence 
of carcinoma in cystic breasts. 

In 1897, Dr. J. Collins Warren began performing the operation 
which he later described and published as “ Plastic Resection of the 
Breast.” ® The operation was based upon the theory that operative re- 
moval of the diseased portions of the breast tissue was to be desired, 
but that the mutilation of an amputation was to be avoided if pos- 
sible, in order that patients might not hesitate to accept the advantages 
of early operation on account of the sentimental zsthetic objections 
to the more dreaded amputation. 

Dr. Warren employed the familiar Thomas incision beneath and 
outside the breast, carrying it well into the axilla to gain access to the 
large and more frequently affected upper outer quadrant. He then 
raised the gland from the pectoralis major, removed the diseased 
quadrant, and in more advanced cases the greater portion if not the 
whole of the gland tissue, and replaced the skin and fat of the breast, 
leaving the nipple in place. In some cases a reconstruction of what 


*Drs. J. C. Warren; W. M. Conant; E. A. Codman; Hugh Cabot; J. G. 

Mumford; John Homans; C. B. Porter; M. H. Richardson; F. B. Harrington; 

| A. T. Cabot; S. J. Mixter; H. H. A. Beach; J. W. Elliot; D. F. Jones; 

C. A. Porter; H. Williams; F. G. Balch; C. L. Scudder; C. C. Simmons; and: 
R. B. Greenough, 
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was left of the gland tissue and fat was made with buried sutures. 
The operation has been performed at the Massachusetts General Hos- 
pital and elsewhere in many cases of cystic disease. It has not been 
applied to all cases for a number of reasons. The very mildest cases 
of this disease, those in which the diagnosis was open to question, and 
those in younger women, have not been considered suitable cases for 
any operation. In severe cases—those in which the disease is widely 
spread in one or in both breasts, those in which a previous operation or 
exploration discloses a high degree of epithelial proliferation, and those 
in which errors of diagnosis have occurred or where the supposed prob- 
ability of the presence of cancer has dictated a wider excision as the 
safest procedure—in all such cases amputation has been done. Of 33 
operations for cystic disease, performed by the writers in the past two 
and a half years, 19 were amputations and 14 were partial resections. 

Of the 83 cases of cystic disease, which form the basis of this 
report, in 14 both breasts were operated upon—a total of 97 operations. 

In 59 cases partial plastic resection was performed, and in 32 a 
local excision was made of the affected portion of the breast. In two 
cases all of the gland tissue was subsequently removed by the plastic 
operation (subcutaneous amputation), and in four cases a later total 
amputation was done. . 

The subsequent histories of the 83 cases have been investigated, 
and they are of considerable interest. The length of time which elapsed 
from the first operation varies in these cases from I to 17 years, an aver- 
age of over 7 years for each case. The results, however, must not be re- 
garded in any sense as end results, for there is no limit of age at which 
the possibility of the occurrence of cancer can be excluded. We offer 
the results of this investigation only as evidence of the natural history 
of cystic disease of the breast, which must be taken seriously into 
account in determining its safe and proper surgical treatment. 

Four of the 83 cases, or 4.8 per cent., developed carcinoma of the 
breast—3 after partial plastic resection, and 1 after a simple excision 
of the tumor. 

These cases are worthy of more detailed report: 





Case XV.—Thirty-three years, single, had an excision of a 
cyst the size of a half lemon, of one year’s duration. Patholog- 
ical examination showed one main cavity, and two smaller cavi- 
ties, lined with a smooth membrane, 1 mm. thick, and containing 
yellow fluid. There had been discharge of this fluid from the 
nipple. Three years later the patient presented herself in the 
Out-patient Department with a large ulcerated tumor of the 
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breast, adherent to the chest wall, and with large glandular 
metastases in the axilla—inoperable carcinoma. 

CasE XXXI.—Came to the hospital in 1898, at 16 years of 
age, with a cystic hygroma of the left neck and axilla, extending 
down to the border of the left breast. This was removed. In 
June, 1904, she presented herself again at the hospital with in- 
| durated fibrocystic areas in the left breast and to a less extent 
in the right also. At this time she was twenty-two years old. 
Partial plastic resection of the left breast was done. Very little 
epithelial proliferation was found, but a large amount of fibrous 
tissue. One year later she came again to the hospital with a large 
mass occupying the upper half of the left thorax, the axilla, and 
beneath the clavicle. A specimen of tissue removed for diagnosis 
showed undoubted adenocarcinoma. No further record of this 
case is obtainable. 

Case XXXVIII.—Female, aged forty-two years, came in for 
diffuse induration of the left breast, of six months’ duration. 
Plastic resection was done, and the specimen showed marked epi- 
thelial proliferation of the papillary and adenomatous types. 
Six months later discharge from the nipple began again, and four 
years later another nodule of disease was present in the same 
breast, but operation was refused. Eight years after the original 
operation the patient was living, but had carcinoma of both 
breasts, and both axillz, with metastases above the clavicle, in 
the sternum and pleura, and in the spine. 

Case LVI.—Female, aged forty-one years, presented a small 
cystic area of three months’ duration. Partial plastic resection 
was done, and the specimen showed marked epithelial prolifera- 
tion of the papillary and adenomatous types. The pathologist 
regarded it as “on the border-line of carcinoma.” Three years 
later the patient showed a nodule on the border of the axilla (an 
outlying lobule of the upper outer quadrant) which was excised 
and examined, and found to be adenocarcinoma. A complete 
operation for carcinoma was then done, but no other evidence 
of carcinoma was found, either in the breast or the axillary 
glands. Two years later (January, 1914) the patient showed no 
evidence of recurrence. 

Cases XXXVIII and LVI may be considered the typical 
history of cystic disease of the advanced proliferative type. Case 
LVI developed adenocarcinoma after three years; XX XVIII had 
a return of the cystic disease in four years, and refused opera- 
tion. After another period of four years she presented evidence 
of bilateral inoperable cancer. The other cases are less typical— 
XV developed carcinoma three years after the removal of a 
cystic area; the degree of epithelial activity in this specimen 
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could not be determined. Case XXXI, that of the cystic hygroma, 
was an unique case. No exidence of proliferative epithelium was 
present in the cystic area removed at operation. One year later, 
however, she presented an inoperable carcinoma. 


Of the 83 cases in this series four patients have died of other causes, 
without evidence of any disease of the breast: 

Case XVII, six years after operation of sarcoma of face and mouth. 

Case XXIV, eight years after operation of heart disease. 

Case XXVI, nine years after operation of tuberculosis. 

Case XXX\V, eight years after operation of accidental burns. 

Sixty-two cases are alive and well, and these with the four cases 
dead without recurrence, make 66 of the 83 cases, or 80 per cent., free 
from recurrence and apparently up to the present time, at least, cured 


of their disease by a partial operation. The periods for which these 
66 cases have been under observation are: 
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Se iid. to wes whines ce keimndeieunacenetennes 4 cases. 
ee Oe BE PG obi od cic denned e cy cadanbaseeies ere 4 Cases. 
Se De hiss cs ha'enccns cdc eypad ckmawenebeserean 3 cases. 
Re Wl SRR ada cceusdncesene tines ine sedeeas I case. 
Ce ea erry ert 4 cases. 
ee er Te reer ere I case. 
SN Ns eachinck scnclant be wals seen iyene vanes 3 cases. 
be te. eee oe ee re eee rr er I case. 
TO io dnnnevncvensentweitaesieesade stamens 66 cases. 


A total of 476 years, and an average of 7.2 years each. 


Thirteen cases (15.6 per cent.) showed sooner or later a return of 
the disease. In five cases the disease returned in the other breast, 
and in eight cases it recurred on the same side, in the gland tissue 
remaining after the first partial operation. One patient died 10 years 
after operation with a broken hip. Another five years after operation 
with a cerebellar endothelioma. In neither case was there evidence of 
any malignant process in the breast, though both were reported to have 
had recurrence of cysts. Four cases refused operation, and were re- 
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ported living and well but with cystic disease present—one 1 year, and 
three 5 years after operation. The other seven were operated upon 
again, by amputation of both breasts in the greater number of cases, 
and reported well at intervals of 10, 5, 4, 2, 1% years 7 months, and I 
month later. 

Thus either recurrence of the cystic disease or carcinoma occurred 
in the breast first subjected to a partial operation in 12 cases out of 
the 83, or 14 per cent. In 16 cases, or 19 per cent., the patient failed 
to get permanent relief by the partial operation. In this connection it 
is of interest to note that in 19 of the 83 cases, or 23 per cent., the dis- 
ease affected both breasts, although in a different degree. Of the 19, 
14 had operative treatment on both breasts, and 5 had operation on 
one side alone. 

A point to be considered in judging the value of the partial opera- 
tion is the immediate result of operation and the rapidity of convales- 
cence. It must be admitted that an operation which involves the heal- 
ing of the fibrous tissue of the breast, after it has been united with 
buried sutures, takes more time and is attended by more sensitiveness 
than the elliptical amputation with removal of the whole gland. Sepsis 
is not greatly to be feared in either case unless a suppurative process is 
present in the ducts, a condition which occurs in a very small percentage 
of cases. We are in the habit of draining these wounds under any 
circumstances, because of the difficulty in controlling hemorrhage from 
the fibrous breast tissue. In spite of drainage, however, annoying hzma- 
tomata have occurred in a few cases, and have required evacua- 
tion. 

In favor of the partial operation can be adduced the strong senti- 
mental feeling shown by women against the mutilation of an amputa- 
tion. It has been said that consent to operative investigation of a 
breast tumor can more readily be obtained if the prospect is offered 
to the patient that she may not have to undergo the amputation. In 
our experience, however, the awakening public interest in cancer, and 
the more wide-spread knowledge of that disease, has provided a material 
argument in favor of radical operation, and few cases will be deterred 
on this account from accepting the best advised surgical relief at the 
present day. 

In Dr. Warren’s original description of the operation of plastic 
resection, the point was made that either one entire quadrant or the 
whole of the gland tissue could be removed by this method. The 
esthetic result is less satisfactory when the whole gland is removed, 
as there is not sufficient tissue available to make up the rounded con- 
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figuration of the breast to its former degree of prominence. The scars, 
however, are distinctly less disfiguring after this operation than when 
elliptical amputation is done and the nipple removed. The complete 
removal of the gland tissue by the plastic resection incision we have 
called “ subcutaneous amputation.” It is a fact that in this series in 
not one of the 23 cases in which Dr. Warren himself performed the 
partial operation has recurrence taken place on the affected side. This 
is perhaps due to the discrimination used in applying the operation only 
to the less advanced and therefore more suitable cases of the disease. 
For such early and favorable cases the operation is to be preferred to 
local excision with its more evident and disfiguring scars. 

For more advanced cases of cystic disease, either the subcutaneous 
amputation or a total amputation is to be preferred. Where con- 
siderable doubt exists as to the diagnosis between cystic disease and 
carcinoma, total amputation will be the operation of choice, as there 
is little doubt that the subcutaneous amputation in cancer cases would 
invite recurrence of the disease. 

In our experience exploratory removal of a nodule, suspected of 
being carcinoma, from the breast by local excision is a very dangerous 
procedure. We do not do this ourselves, but we have had a number 
of cases referred to us where such a local excision has been done by 
another surgeon, and we found that recurrence was almost inevitable, 
even when the local excision has been followed almost immediately by 
the most extensive and complete operation for cancer. 

The safest way of exploring a breast tumor of doubtful diagnosis 
we believe to be by the removal of the entire breast, with the pectoral 
fascia, by elliptical amputation. The breast is then sectioned and 
frozen sections are made if necessary. If carcinoma is found the com- 
plete operation is performed. This procedure depends for its safety 
upon the fact that doubtful cases of cancer are early cases, and that in 
early cases extension beyond the confines of the breast itself may 
reasonably be expected not to have occurred. 


CONCLUSIONS. 


1. Of 83 cases of partial operation for cystic disease of the breast, 
17, or 20 per cent., were unsuccessful. 

2. In 4 cases carcinoma occurred in the breast tissue left by the 
partial operation—4.8 per cent. 

3. In 5 cases the disease recurred only in the other breast—5.9 
per cent. 
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4. In 8 cases the disease returned in the breast tissue left by the 
first partial operation—9.6 per cent. 

5. The occurrence of carcinoma in cases of cystic disease, estimated 
at about Io per cent. of all cases, demands radical treatment in all but 
the mildest cases. 

6. The operation of choice should remove all of the gland tissue of 
the affected side, and, when the disease is bilateral, of both sides. 

7. This can best be accomplished by “ subcutaneous amputation,” 
leaving the nipple and areola, or by elliptical amputation. 

8. Where grave doubt as to diagnosis is present elliptical amputa- 
tion is to be preferred. 

9. Local excision of nodules in the breast, suspected of being malig- 
nant, should never be performed. 

10. The operation of local excision or partial plastic resection should 
be restricted to the earliest and mildest types of cystic disease. In 
such cases plastic resection is the operation to be preferred. 





ABSTRACT OF CASES, 


CasE 1 (Dr. John Homans).—Aged forty-one, married. Masses in both 
breasts of two years’ duration. Slight pain. Operation: plastic resection, both 
breasts. Recurrence in one breast. Patient died 10 years later with broken hip. 

Case 2 (Dr. C. B. Porter).—Aged fifty-nine, married. Duration 1% years. 
Tumor size of orange, left breast. Operation: excision. Well 17 years later. 

CasE 3 (Dr. M. H. Richardson).—Aged forty-nine, widow, no children. 
Duration 1% years. Painful mass, size of an egg, in right breast. Operation: 
excision. Well 16 years later. 

CasE 4 (Dr. F. B. Harrington).—Aged forty, married. Duration 3 months. 
Tumor size of a lemon. Operation: plastic resection. Well 16 years later. 

Case 5 (Dr. C. B. Porter).—Aged thirty-eight, single. Duration 4 months, 
Tumor size of an egg, outer half of left breast. Operation: excision. Well 15 
years later. 

Case 6 (Dr. A, T. Cabot).—Aged forty-nine, single. Duration 3 months. 
Mass size of an egg in each breast. Operation: excision. Recurred 4 years 
later in the left breast. Recurrence excised. Well 11 years later. 

Case 7 (Dr. J. C. Warren).—Aged forty-eight, married, 3 children. Dura- 
tion 6 months, Tumor size of an egg, outer lower quadrant left breast. Opera- 
tion: plastic resection. Well 14 years later. 

CasE 8 (Dr. A. T. Cabot).—Aged thirty-six, single. Duration several years. 
Slight pain with periods, Mass size of an egg, outer upper quadrant left breast. 
Operation: plastic resection. Well 15 years later. 

CasE 9 (Dr. J. C. Warren).—Aged forty-one, single. Tumor size of wal- 
nut, outer lower quadrant right breast, which varies in size and is slightly 
painful. Operation: plastic resection. Well 14 years later. 
| Case 10 (Dr. A. T. Cabot).—Aged forty-three, single. Duration 2 months. 
Slight pain. Tumor upper half right breast, size of a walnut. Operation: ex- 
cision. Well 14 years later. 
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Case 11 (Dr. S. J. Mixter).—Aged forty-nine, married. Duration 8 months. 
Painful tumor, inner half of left breast, the size of a walnut. Operation: ex- 
cision. Well 14 years later. 

Case 12 (Dr. A. T. Cabot).—Aged forty-nine, single. Mass in the lower 
half of left breast. Slightly painful with periods. Operation: excision. Well 
13 years later. 

Case 13 (Dr. F. B. Harrington).—Aged forty-seven, married, 1 child. 
Duration 9 months. Slightly painful. Mass in the outer lower quadrant of 
both breasts, size of walnut. Operation: excision. Well 12 years later. 

Case 14 (Dr, F. B. Harrington).—Aged forty-nine, married. Duration 1% 
years. No pain. Tumor size of egg in breast. Operation: plastic resection. 
Well 12 years later. 

Case 15 (Dr. W. M. Conant).—Aged thirty-three, single. Duration 1 year. 
Mass the size of one-half lemon, in the lower half of left breast. Slightly 
painful, and yellowish discharge from the nipple at times. Operation: excision. 
Three years later reported ulcerated tumor of the breast, metastases in the 
axilla. Diagnosed as inoperable carcinoma. 

Case 16 (Dr. J. C. Warren).—Aged forty-three, married, 5 children. 
Duration 2 months. Mass size of egg in the outer lower quadrant right breast. 
Operation: plastic resection. Eight years later reported with cysts in the other 
breast, but no operation was performed. Well 12 years after the operation. 

CasE 17 (Dr. H. H. A. Beach).—Aged forty-seven, single. Duration 8 
months, Bloody discharge from the nipple at times, and breasts somewhat 
painful. Tumor in the outer upper quadrant left breast, and similar tumor in 
the right breast. Excision of mass of left breast, and amputation of right 
breast. Died of sarcoma of the mouth 6 years later. 

CasE 18 (Dr. J. C. Warren)—Aged thirty-seven, married, no children. 
Duration 5 months. Some change in size with periods, Diffuse masses in both 
breasts. Operation: plastic resection. Well 12 years later. 

Case 19 (Dr. J. W. Elliot) —Aged thirty-two, single. Duration 6 weeks, 
no pain. Mass the size of egg, upper outer quadrant left breast. Operation: 
excision. Well 11 years later. 

Case 20 (Dr. M. H. Richardson).—Aged fifty-four, married. Duration 2 
weeks. A slightly painful tumor, size of walnut, upper outer quadrant, right 
breast. Operation: excision. Well 12 years later. 

Case 21 (Dr. J. W. Elliot) —-Aged forty-six, married, 3 children. Dura- 
tion 2 weeks. Small tumor in lower outer quadrant, right breast, not painful. 
Operation: excision. Well 11 years later. 

Case 22 (Dr. R. B. Greenough).—Aged twenty-two, single. Two slightly 
painful tumors in outer half right breast, size of walnuts. Pain somewhat 
worse with periods. Operation: plastic resection. Well 2 years later. 

Case 23 (Dr. J. C. Warren).—Aged forty-two, single. Duration 4 months. 
Two slightly painful tumors in each breast, size horse chestnut. Operation: 
plastic resection, both breasts. Well ro years later. 

Case 24 (Dr. W. M. Conant).—Aged thirty-five, widow, no children. 
Duration 2 months. Tumor size of horse chestnut in lower outer quadrant of 
left breast, not painful, but varying somewhat in size. Operation: excision. 
Died 8 years later with heart trouble. No recurrence. 

Case 25 (Dr. W. M. Conant).—Aged forty-two, married, 3 children. Dura- 
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tion 2 months. Tumor in upper outer quadrant right breast, size of lemon, not 
painful. Operation: excision. Well 10 years later. 

Case 26 (Dr. J. C. Warren).—Aged forty-one, married, 3 children. Diffuse 
masses in both breasts, not tender, some discharge from nipple. Operation: 
plastic resection, both breasts. Well 9 years later. 

Case 27 (Dr. J. C. Warren).—Aged forty-seven, married. Duration 2!4 
months. Slightly painful tumor in upper inner quadrant right breast. Opera- 
tion: plastic resection. One year later patient had small tumor in the other 
breast. No operation was performed, 

Case 28 (Dr. J. C. Warren).—Aged fifty, married. Duration 4 months. 
Slightly painful tumor in the lower half of right breast. Operation: plastic 
resection. Well 10 years later. 

Case 29 (Dr. W. M. Conant).—Aged forty-three, single. Duration 5 
months. A slightly painful tumor in the upper inner quadrant of right breast, 
size of lemon. Operation: excision. Well 9 years later, 

Case 30 (Dr. J. W. Elliot).—Aged forty-six, married, 6 children. Duration 
3 weeks. Slightly painful diffuse mass occupying a large part of left breast. 
Operation: excision. One year later patient entered the hospital with recur- 
rence in other breast. There were 2 small tumors in the outer hemisphere of 
the left breast. These were excised. No recurrence in either breast 5 years 
later. 

Case 31 (Dr. W. M. Conant).—Aged twenty-two, married. Six years pre- 
viously (at age of sixteen) operation for “cystic hygroma” of left neck, 
axilla, and breast. Duration 1 month. Diffuse masses in both breasts, no pain. 
Operation: plastic resection of left breast; right not operated upon. One year 
later patient reported with an ulcerated tumor of the left breast, and palpable 
glands in the axilla. Pathological examination of specimen removed showed 
adenocarcinoma. The condition was deemed inoperable. 

CAsE 32 (Dr. J. C. Warren).—Aged forty-eight, single. Duration 3 months. 
A tumor size of egg in upper inner quadrant left breast, not painful. Opera- 
tion: plastic resection. Well Io years later. 

Case 33 (Dr. J. C. Warren).—Aged thirty-six, single. Duration 1 week. 
A slightly painful tumor in the upper outer quadrant of left breast, size of a 
plum. Operation: plastic resection. No recurrence in this breast 10 years later, 
but 2 masses the size of an almond in the other breast. 

Case 34 (Dr. J. C. Warren).—Aged thirty, single. Duration 5 days. A 
slightly painful tumor in the lower outer quadrant of right breast. Operation: 
plastic resection. Well 3 years later. 

Case 35 (Dr. M. H. Richardson).—Aged thirty-two, married, 4 children. 
A mass the size of a small egg in the outer half of the left breast. Breast 
painful during the catamenia. Operation: excision. Well 8 years later. 

Case 36 (Dr. J. C. Warren).—Aged thirty-five, single. Duration 1% 
months. Tumor in the upper inner quadrant of right breast, varied somewhat 
in size, but was not painful. Clear discharge from the nipple at times. Opera- 
tion: plastic resection. Well 8 years later. 

Case 37 (Dr. D. F. Jones).—Aged forty-four, married, 2 children. Dura- 
tion 1 week. Tumor size of an egg in the upper outer quadrant of right breast. 
Operation: plastic resection. Well 8 years iater. 

Case 38 (Dr. D. F. Jones).—Aged forty-two, married, 3 children. Dura- 
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tion 6 months. Diffuse mass occupying large part of the left breast, slightly 
painful, and with a serous discharge from the nipple at times. Operation: plastic 
resection. Six months later patient reported with a continuation of the dis- 
charge from the nipple, but refused operation. Four years later recurrence 
of cysts in left breast. Eight years after operation patient died with carcinoma 
of both breasts, and metastases in the axillz, spine, etc. 

Cask 39 (Dr. C. A. Porter).—Aged forty-nine, widow, no children. Tumor 
size of an almond in outer half of left breast. Operation: excision. Well 7 
years later. 

Case 40 (Dr. J. C. Warren).—Aged forty-three, single. Duration 3 years. 
Slightly painful tumor in the inner half of right breast which varies somewhat 
in size. Operation: plastic resection. Well 6 years later. 

Case 41 (Dr. J. C. Warren).—Aged twenty-seven, single. Tumor in the 
upper outer quadrant of right breast. Slight pain which was increased during 
catamenia. Tumor also varies in size with periods, Operation: plastic resection. 
Well 6 years later, 

Case 42 (Dr. R. B. Greenough).—Aged forty-eight, married. Duration 2 
years. Tumor the size of walnut in the inner lower quadrant of right breast. 
Discharge from the nipple. Operation: plastic resection. Well 7 years later. 

Case 43 (Dr. Hugh Williams) —Aged forty-two, single. Duration 3 weeks. 
Painful tumor size of walnut in upper outer quadrant left breast. Operation: 
excision. Well 7 years later. 

Case 44 (Dr. J. C. Warren).—Aged forty-seven, married, 1 child. Dura- 
tion 10 days. A mass the size of an egg in the outer half of right breast, not 
painful. Operation: plastic resection. Well 7 years later. 

Case 45 (Dr. J. C. Warren).—Aged forty-five, married, no children. Dura- 
tion 6 months. A painful indefinite mass in the outer half of left breast. 
Operation: plastic resection. Well 2 years later, but occasionally has slight 
neuralgic pain in breast. 

Case 46 (Dr. J. C. Warren).—Aged forty-three, married, 2 children. 
Duration 3% years. Two masses, size of an egg, in upper outer quadrant right 
breast. Operation: plastic resection. Well 6 years later. 

Case 47 (Dr. F. G. Balch).—Aged seventy, married. Duration 1 month. 
Tumor size of plum, inner lower quadrant left breast. Operation: excision. 
Well 6 years later. 

Case 48 (Dr. J. C. Warren).—Aged forty-three, married. Duration 4 
months. Small tumor inner lower quadrant left breast, painful at time of 
periods. Operation: plastic resection. Well 6 years later. 

Case 49 (Dr. J. C. Warren).—Aged forty-six, single. Duration 2 weeks. 
Painful tumor inner half of left breast. Operation: plastic resection. Well 6 
years later. 

Case 50 (Dr. J. C. Warren).—Aged forty-nine, married, several children. 
Small mass upper outer quadrant left breast. Operation: plastic resection. 
Well 6 years later, 

Case 51 (Dr. C. L. Scudder).—Aged forty-three, single. Duration 1 year. 
A painful mass upper outer quadrant left breast. Operation: excision. Five 
years later patient reported that a small tumor had recurred in the left breast. 

Case 52 (Dr. C. L. Scudder).—Aged twenty-four, married, 1 child. Tumor 
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in upper outer quadrant left breast. Operation: plastic resection. Well 5 years 
later. 

Case 53 (Dr. F. G. Balch).—Aged forty-five, widow. Duration 10 years. 
Mass the size of an egg in the upper portion of each breast. Operation: ex- 
cision, Well 5 years later. 

Case 54 (Dr. C. A. Porter)—Aged twenty-four, married. Duration 1 
year. Small tumor in the upper outer quadrant left breast. Painful at time of 
periods. Operation: plastic resection. Well 5 years later. 

Case 55 (Dr. J. C. Warren).—Aged forty-three, single. Duration few 
days. Mass the size of walnut outer portion of right breast, not painful. Opera- 
tion: plastic resection. Well 5 years later. 

Case 56 (Dr. R. B. Greenough).—Aged forty-one, married, 4 children. 
Duration 3 months. A non-painful mass, lower outer quadrant right breast, 
size of a pea. Operation: plastic resection, Four years later patient returned 
with a palpable nodule in the axillary border, which on removal proved to be 
carcinoma. A complete operation was done, with removal of breast, both 
pectoral muscles, and axillary contents. Well 2 years later. 

CasE 57 (Dr. F. G. Balch).—Aged forty-six, married, 8 children. Duration 
2 months. Mass size of an egg in the upper outer quadrant of left breast. 
Operation: excision. Well 4 years later. 

Case 58 (Dr. C. C. Simmons).—Aged thirty-nine, single. Duration 3 
months. Tumor size of a bean upper outer quadrant of right breast. Operation: 
plastic resection. Well 5 years later. 

Case 59 (Dr. C. C. Simmons).—Aged forty, widow. Duration 2 weeks. 
Two small, slightly painful masses in the outer half of right breast. Operation: 
plastic resection. Well 2 years later. 

Case 60 (Dr. R. B. Greenough).—Aged forty-one, single. Duration, in the 
right breast 8 years, in the left 2 years. Diffuse masses in both breasts, the 
larger being in the upper outer quadrant of right. These changed in size with 
periods, but were not painful. Right breast had local excision in California 8 
years before, and recurred 10 years later. Operation: plastic resection, left 
breast. Well 4 years later. 

CasE 61 (Dr. Hugh Williams).—Aged forty-four, married, 1 child. Dura- 
tion 4 years. Small painful tumor in upper outer quadrant left breast. Opera- 
tion: plastic resection. Well 3 years later. 

Case 62 (Dr. R. B. Greenough).—Aged forty-nine, married, 1 miscarriage. 
Duration 2 years. Mass size of an apple in upper outer quadrant of right breast, 
painful at time of periods. Operation: plastic resection. Well 3 years later. 

Case 63 (Dr. J. G. Mumford).—Aged fifty, married, 1 child. Duration 4 
months. Tumor size of an egg occupying centre of left breast. Operation: 
plastic resection. Well 2 years later. 

| Case 64 (Dr. C. C. Simmons).—Aged forty-seven, married, 8 children. 
| Duration 3 months. Painful tumor, size of filbert, upper inner quadrant right 
| breast. Operation: plastic resection. Well 1 year later. 

Case 65 (Dr. C. C. Simmons).—Aged forty-four, married, no children. 
| Duration 6 weeks. Slightly painful mass in lower inner quadrant left breast. 
i Operation: plastic resection. Well 2 years later. 
| Case 66 (Dr. R. B. Greenough).—Aged thirty-four, married, no children. 
Duration 3 months. Slightly painful mass in upper outer quadrant left breast, 
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size of walnut. Operation: plastic resection. Two years later patient reported 
with a cyst in the upper outer quadrant of the other breast, which was excised. 
The right breast at this time showed no recurrence, 

Case 67 (Dr. R. B. Greenough).—Aged forty-seven, married, 2 children. 
Duration 1 year. Painful tumor, size of a walnut, upper inner quadrant left 
breast. Operation: plastic resection. Well 1 year later. 

Case 68 (Dr. R. B. Greenough).—Aged forty, single. Duration 6 months. 
Small tumor in upper outer quadrant left breast, which is slightly painful. 
Operation: excision. One and one-half years later several indefinite masses 
had recurred in the right breast, and also in the left. Subcutaneous amputa- 
tion of both breasts was done. Patient well 1 year later. 

Case 69 (Dr. R. B. Greenough).—Aged forty, married. Duration 1 year. 
Tumor in upper outer quadrant left breast, size of an egg, slightly painful. 
Operation: plastic resection. Seven months later mass recurred with diffuse 
fibrous thickening. Amputation performed. Well 7 months later, 

Case 70 (Dr. C. C. Simmons) .—Aged thirty-two, married, 2 children. Dura- 
tion 3 months. Slightly painful tumor in upper outer quadrant left breast, 
size of walnut; this varied somewhat in size. Operation: plastic resection. 
Well 2 years later. 

Case 71 (Dr. R. B. Greenough).—Aged thirty-nine, married. An indefinite 
thickening of upper outer quadrant right breast, slightly painful during periods. 
Duration 2 years. Operation: plastic resection. Well 10 months later. 

Case 72 (Dr. R. B. Greenough).—Aged thirty-six, married, several children. 
Tumor, size of walnut, upper outer quadrant right breast, which was slightly 
painful and which varied in size somewhat. Operation: plastic resection. Well 
10 months later. 

Case 73 (Dr. R. B. Greenough).—Aged twenty-nine, single. Duration 4 
years. Many diffuse masses in both breasts, varying in size up to a walnut, 
which were slightly painful at time of periods. Operation: plastic resection of 
the right breast; excision of mass in left breast. Ten months later slight 
recurrence felt in both breasts. 

Case 74 (Dr. R. B. Greenough).—Aged thirty-five, single. Duration 2 
weeks, Slightly painful mass, size of an egg, occupying centre of right breast, 
and a small one in upper outer quadrant of left breast. Operation: plastic re- 
section of right breast. Seven months later right breast was normal, but the 
left showed several indefinite cystic masses. 

Case 75 (Dr. C. C. Simmons).—Aged thirty-seven, married, 2 children 
Slightly painful tumor, 11% inches in diameter, outer lower quadrant left breast. 
Operation: plastic resection. Six months later no recurrence, but patient com- 
plained of neuralgic pain. 

Case 76 (Dr. C. C. Simmons).—Aged forty-two, married, 1 child. Dura- 
tion 1 month. Painful tumor, size of an egg, upper outer quadrant left breast. 
Operation: plastic resection. Well 5 months later. 

Case 77 (Dr. J. C. Warren).—Aged forty-six, married, 1 child. Duration 
2 days. Tumor 2 inches in diameter in lower portion of right breast. Opera- 
tion: plastic resection. Well 11 years later. 

Case 78 (Dr. Hugh Cabot).—Aged forty-nine, widow, 2 children. Duration 
6 weeks. Slightly painful tumor occupying centre of left breast 2 inches in 
diameter. Operation: plastic resection. Well 6 years later. 
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Case 79 (Dr. F. G. Balch).—Aged forty-six, married. Duration 8 months. 
Multiple cystic masses felt in both breasts, larger in the left, however, than the 
right. Some discharge from the nipple. Operation: on left breast subcutaneous 
amputation ; on right, excision. Well 7 years later. 

Case 80 (Dr. R. B. Greenough).—Aged forty-seven, single. Duration 2 
weeks. Diffuse painful masses in both breasts. Operation: plastic resection of 
both breasts. Patient died 5 years later with endothelioma of brain (autopsy) ; 
at that time was reported to have had recurrence in right breast, none in left. 

Case 81 (Dr. R. B. Greenough).—Aged thirty-four, single. Duration 3 
weeks. Painful tumor size of an egg in upper outer quadrant right breast; pal- 
pable cysts in left. Operation: plastic resection of right breast. Six months 
later reported with recurrence in right breast. Both breasts were then ampu- 
tated. 

Case 82 (Dr. E. A. Codman).—Aged fifty, widow, 5 children. Duration 2 
years. Multiple small cystic tumors, palpable in both breasts, somewhat pain- 
ful. Operation: on right breast amputation; left breast, excision of one-half. 
Well 13 months later. 

Case 83 (Dr. C. L. Scudder) —Aged forty, married, 4 children. Duration 
6 weeks. Painful tumor, 1 inch in diameter, occupying centre of left breast. 
Operation: plastic resection. Well 10% years later. 
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THE TWO-STAGE OPERATION ESPECIALLY IN ITS 
RELATION TO TREATMENT OF CANCER* 


By Grorce W. Crite, M.D. 


oF CLEVELAND, Onto 


30TH the immediate and the remote results of certain operations 
are improved if these operations be performed in two stages, partly 
because the patients may be too much weakened to endure at one blow 
the stress of the entire operation and the subsequent physiological 
adjustment; partly because one stage may prepare the way for a safer 
second stage; and in malignant cases that the immediate reimplanta- 
tion of cancer cells may be prevented. This paper considers cases in 
the latter class and deals especially with operations for cancer of the 
rectum, of the stomach, of the large intestine, of the uterus, of the 
larynx, and of the tongue, with a short discussion also of the value of 
the two-stage operation in abdominal infections and in exophthalmic 
goitre. 

It is obvious that not all of the foregoing operations should be per- 
formed in two stages, but those only in which a two-stage operation 
would lessen the risk. The objection to the two-stage operation in the 
past has been the reluctance of the patient to endure the ether distress 
a second time, but if the operation be performed under anociation, with 
nitrous-oxide-oxygen anesthesia, then the experience of the anociated 
patient in the first stage of the operation is so much easier than his 
anticipations—his loss of vitality and change of nervous threshold are 
so slight—that he is emboldened to meet the second stage with equa- 
nimity. It has been gratifying to find that the second—usually the 
major stage—causes no more disturbance, sometimes less even, than 
followed the preliminary operation. For example, it has been our 
experience that in the first of the two stages of a laryngectomy the 
variations of pulse and temperature were more marked than in the 
second stage. 

Cancer of the Rectum.—In cancer of the rectum, the preliminary 
colostomy prepares the way splendidly for the major operation. In 
this operation the energy of the patient is so conserved, and he passes 
through the first stage so easily, that he undergoes the second stage 


* Read before the American Surgical Association, April 9, 1914. 
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without reluctance, while the establishment of the artificial anus in 
advance of the major dissection makes possible the maintenance of a 
far less infected wound. 

Lilienthal and others have heretofore shown the advantages of the 
two-stage operation in these cases, and since adopting this plan, my 
associate, Dr. Lower, and I have performed sixteen operations for 
rectal cancer without a fatality. 

Cancer of the Stomach.—In cancer of the stomach, gastro-enter- 
ostomy is performed at the first operation, the resection being per- 
formed as soon as the nutritional balance is assured—usually within ten 
days or two weeks. In starved cases of gastric ulcer Professor von 
Eiselsberg’s method is excellent. A jejunostomy is first performed 
under local anesthesia, the final operation being delayed until a safe 
margin of vitality has been attained by feeding. Incidentally, the pro- 
longed gastric rest may cure the ulcer. Gastro-enterostomy alone gives 
a rather light morbidity as compared to gastrectomy,as in the former the 
wound is not as extensive as in the latter operation, and the physiologic 
and anatomic readjustment is more readily made. This readjustment 
being accomplished, the gastric resection is performed with a wider 
margin of safety. By dividing the trauma and relieving the patient 
from the burden of extensive wound recovery simultaneous with the 
physiologic adjustment, the risk is decidedly less than if one massive 
chance had been taken. 

An unexpected advantage in the two-stage operation for gastrectomy 
is illustrated by a recent case. A large pyloric mass was diagnosed 
as cancer and at the preliminary operation even was believed to be 
cancer. At the second operation, which, on account of the extreme 
emaciation and weakness of the patient, was delayed for three weeks, 
it was found that the large solid mass at the pylorus had disappeared 
as if by magic. To make certain that no cancer existed at its base, the 
former ulcer was resected—a simple, almost a minor operation. No 
histologic evidence of cancer was found. Had the entire operation 
been performed at one time, not only would a needlessly extensive 
operation have been performed but the patient’s life would have been 
seriously jeopardized. 

Cancer of the Uterus —In a dissection operation the greatest danger 
is that of immediate reimplantation of cancer cells in the operative 
field. Hence, if the operation is to be performed by the cutting method, 
extensive destruction by the cautery is a safe preventive of reimplan-. 
tation. 


In cancer of the cervix, at the first operation every vestige of the 
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growth is destroyed by heavy cautery irons which carry enough heat 
to make a penetrating coagulation of protoplasm—coagulation not 
eschar is the aim. After the local cancerous growth is destroyed the 
vaginocervical attachments are severed with a dissecting cautery, in 
order that all blood-vessels running from the vagina to the uterus may 
be divided. The resultant anemia will destroy all the detached cancer 
cells within one day, after which abdominal hysterectomy is per- 
formed—without danger of immediate cancer implantation. 

In this, as in all two-stage operations, the use of nitrous-oxide- 
oxygen plays a most benevolent role. The patient has no distressing 
experience in going under this anesthetic and therefore anticipates the 
larger operation without fear. 

Cancer of the Larynx.—At the first stage the deep planes of the 
neck on each side of the trachea are packed with iodoform gauze. This 
causes a local reaction which fixes the trachea, and protects the medias- 
tinum. This technic eliminates the great danger of mediastinal infec- 
tion which, after pneumonia, has caused the greatest number of deaths. 

The danger of vagitis also may be eliminated if the dissection is 
carried on one side of the larynx all the way to the upper margin of 
the field of final operation, this territory being packed with iodoform 
gauze just as the deep planes of the neck are packed. By this proce- 
dure one vagus must take the brunt of exposure and adjustment before 
the larynx is removed. By the time the laryngectomy is done this vagus 
will be readjusted and ready to resume its function. 

The second stage—the excision of the larynx—is safely and easily 
accomplished. Among thirty-four laryngectomies twenty-eight have 
been performed in two stages with but a single death. 

Cancer of the Tongue.—lIn operations for cancer of the tongue two 
difficult problems must be met, the immediate surgical risk and the 
possibility of permanent cure. The principal immediate danger is 
pneumonia from inhalation of infection from the field of operation, 
while there is also danger from the exhaustion which is a result of the 
diminished ingestion of food and the prolonged endurance of the 
disease. 

To ensure a permanent cure not only is the cancer to be removed but 
all of the glands of the neck must be completely excised whether they 
be enlarged or not. If both of these operations be performed at the 
same seance, then the patient may go to the ground because he is 
unable to bear the burden of the diminished nutrition, the soreness over 
so large a field as the mouth and neck, and the inevitable infection in 
the mouth. The possibility of a permanent cure depends also on the 


59 











GEORGE W. CRILE 


prevention of the immediate reimplantation of cancer cells in the mouth 
at the time of the operation. If the cancer is not large, no cutting 
operation whatever is made, but with the cautery all of the disease in 
the mouth is destroyed. If, however, the growth be extensive, it is 
best on one day to cauterize the field of the disease and on the following 
day, after the diseased cells have died of starvation, to excise the entire 
cancer field in the mouth. After the patient has well recovered from 
the mouth operation and is able to take nourishment satisfactorily, the 
final operation—the excision of the glands of the neck 
formed without great inconvenience to the patient. 

In addition to the lessened risk of the extension of the cancer, the 
two-stage operation lessens the danger of infection of the neck field 
also, for when the whole operation is performed at one seance the 
neck is so sore that the patient is almost certain to inhale more infection 
from the mouth directly; whereas if the neck be normal, the patient 
is able to stand up, to move about, to spit out the inhalations, and thus 
to better protect the lungs against infection. 

Acute Abdominal Infections—In cases of acute pelvic abscess re- 
sulting from a specific infection, a vaginal puncture, followed by partial 
resolution, with an abatement of the acute symptoms, leaves an im- 
mensely improved risk for a second operation should it be required by 
a remaining chronic salpingitis. 

In acute appendicitis with a strongly walled off abscess the appendix 
is removed if it can be readily picked up; if not, a simple drainage is 
first made, the appendix being removed after the wound is entirely 
healed. The cautious entry and the opportune exit under anociation 
and nitrous-oxide-oxygen anesthesia leave the patient’s phagocytic de- 
fenses normally active instead of anesthetized by the lipoid-solvent 
ether. Operation is always on admission. We are able to show a 
series of 257 operations for acute appendicitis performed under anocia- 
tion with but two deaths; the average change of pulse during the 
operation being a fall of 2.8 beats. 

In critical cases of acute cholecystitis a similar program is followed. 
Unless an easy total excision is possible, a simple drainage only is first 
made—stones are not even searched for. The cholecystectomy is de- 
ferred until the acute storm has passed and the margin of safety has 
been established. 

In obstruction of the bowels from cancer a feather-edge colostomy 
serves as a safety valve until the margin of safety has widened, when 
the excision is performed. 

In gangrene of the intestine with heavy intoxication ihe gangrenous 





can be per- 
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loop is carried outside the body and drained. /f and when a margin 
of safety is gained an anastomosis is made. 

Exophthalmic Goitre—In exophthalmic goitre a two- or even a 
three-stage operation may play the patient’s game more safely. The 
first operation is the most dangerous, but since hyperthyroidism can 
be controlled through anociation and morphinization, we now have to 
fear acidosis only. Acidosis may be precipitated by psychic excitation, 
by physical injury, or by a too sudden diminution of thyroid tissue. 
For this reason I now perform the preliminary ligation in bed under 
complete anociation. This we can now do in most cases without caus- 
ing more reaction than is caused by the excitement of entering the 
hospital. In some cases there is less reaction in the patient than in 
the patient’s relatives. In a series of exophthalmic goitre cases oper- 
ated upon under anociation the pulse rate was especially recorded and 
the average change during the operation was a fall of 5.5 beats. 


SUMMARY. 


1. The newer developments in surgical technic, by which much of 
the danger and most of the suffering and discomfort of surgical opera- 
tions have been eliminated, have enabled the surgeon to fully utilize the 
advantages of two-stage operations for cases heavily handicapped by 
lowered vitality, while in cancer cases the danger of immediate re- 
implantation is minimized. 

2. Critical cases of acute infections of the pelvis, of the appendix, 
or of the gall-bladder, may be more safely treated by a preliminary 
drainage, the operation being completed after the margin of safety 
has widened. 

3. Anociation greatly expands the strategic possibilities of oppor- 
tune surgery and lessens the mortality and morbidity attending critical 
operations upon heavily handicapped patients. 

4. We confidently expect to see the present mortality in stomach 
and intestinal resections reduced at least one-half by the two-stage 
operation under the technic of anociation. 
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ARTERIOVENOUS ANASTOMOSIS OF THE FEMORAL 
VESSELS FOR IMPENDING GANGRENE 


By CuHarutes Goopman, M.D. 
or New York 


THE employment of arteriovenous anastomosis as a clinical pro- 
cedure has given varying results in the hands of different operators, 
and has led to a considerable difference of opinion on the part of these 
various operators as to the possibility of establishing a reversal of the 
circulation. In order to throw some light on the subject, we have 
attempted the procedure in fifteen cases. We believe that this is the 
largest series of cases yet reported from a single source. 

Halsted and Vaughan, in Surgery, Gynecology and Obstetrics, 
January, 1912, have compiled a history of the cases of arteriovenous 
anastomosis, and a report of all the cases found in the literature up to 
that time. They recall that Francois-Frank, in 1881, made the first 
attempts along this line and that since that time many efforts have 
been made to produce a satisfactory arteriovenous anastomosis in 
animals, but success did not result until 1902 when Carrel perfected the 
technic of vascular experimental surgery and made the first successful 
anastomosis. He reported two successful end-to-end anastomoses of 
the jugular and carotid performed on dogs. In 1905, Carrel and 
Guthrie reported a series of thirteen arteriovenous anastomoses in dogs 
without a single failure. It is Carrel’s work more than that of any 
other that has led the surgeon to employ this procedure on the human 
being. Stich, Tuffier and Frouin, Watts, Cottard, and Leriche have 
since reported a number of successful cases of arteriovenous anasto- 
mosis in animals. The result of these experiments is that up to the 
present time there has been no means proposed of breaking down the 
resistance of the venous valves to the backward flow of the blood 
except by the action of the arterial current itself. It is still a matter 
of doubt how much of the reversed current reaches the periphery and 
how much is short circuited. It is not known for certain after anasto- 
mosis of the femoral vessels whether the femoral vein or its branches 
will carry backward to the capillaries sufficient blood to maintain 
unaided by the collateral arteries, the circulation in the periphery of 
the limb. During the past year C. W. Allen, of New Orleans, in a 
study of surgical occlusion found as a result of 168 experiments on 
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dogs that vessels might be occluded to the point of obliteration, 
obliterating the pulse for three or four days, before an obliterative 
endarteritis occurs. All vessels stood compression for 72 hours without 
recognizable gross visible changes; some showed decided changes in 
g6 hours. Sheet iron aluminum bands were to be preferred, but liga- 
tures should be condemned. 

The first attempt to perform arteriovenous anastomosis in man was 
made by San Martin y Satrustegui, a Spanish surgeon, who reported 
two cases in 1902 prior to Carrel’s successful reversion of the circula- 
tion in the carotid artery and the jugular vein. Both of these cases 
were unsuccessful. 

Bertram M. Bernheim, of Johns Hopkins University, in the 
ANNALS OF SURGERY, February, 1912, reports six cases, four of 
which were successful, and finds at that time that 52 cases have been 
reported in which arteriovenous anastomosis was performed. A study 
of these cases shows that 38 were done on males, 10 on females, and 
in four no sex was stated. The ages varied all the way from 20 to 80 
years. Out of these 52 cases there were 15 that may be considered 
successful, that is, cases in which the reversal, as far as could be 
judged, actually saved the limb from real or threatened gangrene. 
Among the failures there were 15 deaths, two from shock, and 13 
from senility and erysipelas. Most of these patients were in a desperate 
condition at the time of operation, and it is improbable that this opera- 
tion contributed more to the cause of death than any other operation 
on a limb would have done. In the remaining 22 cases, the course of 
the disease was uninfluenced by the reversal, although there was a 
temporary improvement in several instances. Amputation was per- 
formed in each instance. The operation was done twice in the upper 
extremity, once for thrombus and threatened gangrene, and once for 
threatened gangrene, both times successfully. The remaining cases 
were in the leg, the operation being performed four times for Raynaud’s 
disease, once for rupture of the popliteal artery and vein, once for 
sarcoma of the popliteal space, once for aneurism, once for gunshot 
wound, and in the remainder of the cases for real or threatened 
gangrene. 

As to the methods of operation, end-to-end suture, according to the 
method of Carrel, was done 23 times with eight successes, lateral anas- 
tomosis 12 times with four successes, invagination (end of artery into 
end of vein) twice with one success, and intubation according to the 
method of Wieting 9 times with two successes. The method was not 
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stated in two instances though one of these cases was reported as 
successful. 

Dr. Bernheim brings out the point in his paper that these 52 
operations were done by 32 men, a fact which may account for a 
number of the failures, since vascular surgery is yet in its infancy and 
offers many technical difficulties. Another point brought out was that 
most of the cases in which the operation was performed for gangrene 
or threatened gangrene had been seen so late in the course of the 
disease that a blood-vessel operation had very little prospect of meeting 
with success. 

Since the appearance of these articles, Dr. Bernheim has reported 
two cases operated on for Raynaud’s disease, one of which was a 
failure and the other apparently successful. J. M. Glasstein has re- 
ported a successful case (Revue de Chirurgie, Paris, April, xxxii, No. 
4, p. 535) and Grieffenhagen (St. Petersburg Medical Wochenschr) a 
case in which anastomosis was done between the brachial artery and 
vein which seemed normal, but on the third day the circulation became 
defective because of errors in technic and amputation was resorted to. 
Luxembourg (Deutsche Zeitschrift f. Chirurgie, Leipsig, April, cxiv, 
Nos. 4 and 5) reports an instance in which he did an arteriovenous 
anastomosis between the femoral artery and vein with a good result at 
first but sepsis developed at the end of two weeks which proved fatal. 
Davies, of London, recently reported a successful case. 

The difference in the results of arteriovenous anastomosis obtained 
by these different operators has led to considerable controversy. Pro- 
fessor Coenen, of Breslau, and Wiewiorowski have set forth a great 
array of experimental work denying the possibility of the complete 
reversal of the circulation in a limb or the possibility of resuscitating 
an extremity threatened with gangrene by arteriovenous anastomosis. 
In a more recent paper Coenen shows the great difficulty of a retrograde 
flow of blood in the veins and in the discussion which followed the 
reading of his paper most of the surgeons took his side in decrying the 
practicability of this operation for gangrene. Bier and Schmieden, of 
Berlin, were the only ones to express opinions favorable, though 
guardedly so. Save for four cases which Wieting calls successes, 
though three of them required amputation sooner or later, all of the 
other 16 cases brought forward on that occasion were failures. 

Halsted and Vaughan after their careful review of the cases reported in 


the literature and from their experiences with Halsted’s own cases, state that 
their final conclusion is that there is but one indication for the application of 
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arteriovenous anastomosis in surgery: namely, in traumatic destruction of a 
peripheral artery where end-to-end union of the torn vessel is impossible. In 
such a case arteriovenous anastomosis might be attempted and through it a 
sufficient blood supply might be maintained to preserve the integrity of the limb 
until an adequate collateral circulation was established. In cases of gangrene 
from obliterating diseases of the arteries, the collateral circulation vessels are 
already occluded. In such cases immediate reversion of the circulation is impera- 
tive. They state further that this cannot be accomplished at present because of 
the obstruction offered by the valves, because in many instances the circulating 
blood must also overcome the resistance offered by a thrombosed vein, and 
because the blood returns through the nearest communicating vein and does not 
reach the peripheral capillaries. 

On the other hand, Bernheim, after a study of the cases in the literature, 
says that the evidence that he has gathered, while admittedly discouraging, has 
several points of interest and, all things considered, holds out hopes of better 
things to come. Fifteen of the operations were successful, a percentage, small 
though it may be, that would seem to controvert Coenen’s views as to the impossi- 
bility of the procedure on physiological grounds. 

Davies, of London, has recently’done an end-to-end anastomosis between 
the femoral vessels for true gangrene of the toes of the left foot and threatened 
gangrene of the whole lower limb which has resulted successfully, the patient 
being able to walk with comfort six months after the operation. He expressed 
the same opinion as Bernheim, saying that it must be remembered that the number 
of patients on whom the operation of arteriovenous anastomosis has been per- 
formed for gangrene is small and that greater experience is required in order to 
determine the choice of case or of technic. The operation was not an easy one and 
the technic employed for controlling the hemorrhage and for uniting the vessels 
had varied greatly. There is no doubt that many of the cases operated on were 
not suitable on account of the state of the gangrenous part, the extent of the 
thrombosis, the advanced age or the bad condition of the patient. 

H. Hauke, from his work on the cadaver, is not favorable to the procedure 
and is inclined to attribute the few successes realized to a natural spontaneous 
turn for the better. 

Frank J. Corbett, of Minneapolis, attributes his failure to technical errors 
such as the too prolonged storage of blood in the vessel, interpolation of adventitia 
between the segments of the vessel, failure to remove small clots and fibrin 
ferment from the inside of the vessels, traumatism of the endothelium of the 
blood-vessels by the clamp, drying of the endothelium resulting from the tardy 
application of petrolatum, or too much time in operating. He believed that with 
a thorough knowledge of these principles and a complete application of all these 
details, success would attend the suturing of normal blood-vessels in a few fields, 
especially the repair of blood-vessels accidentally torn. 

Dr. Howard Lilienthal, in discussing the views of Halsted and Vaughan, 
states that there are certain cases of diabetic gangrene in which the arteries alone 
are diseased where arteriovenous anastomosis will be found practicable; where 
arteries and veins are both diseased it naturally does no good. Dr. Fred B. Lund, 
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of Boston, agrees with Halsted that the operation has a very limited field of 
usefulness. : 

Dr. John B. Murphy, of Chicago, reports good results in anastomoses done 
for bullet wounds; in one case where the anastomosis was done between the caro- 
tid and jugular the results were perfect. 


We believe that this sketch gives a fair presentation of the present 
status of arteriovenous anastomosis. The number of successes recorded 
are sufficient to overthrow the arguments of those who are skeptical 
as to the possibilities of this procedure. 

The reversal of the circulation in the extremity is applicable in 
arteriosclerosis, and also in arterial thrombosis where the integrity of 
the limb can be preserved until collateral circulation can be established. 

In selected cases of angiosclerosis, the operation offers relief from 
symptoms which no other method of therapeutic measure can afford, 
excepting light amputation. 

While we cannot explain why the blood, instead of reaching the 
peripheral branches, does not return by way of the anastomotic or 
collateral branches, the results obtained in animal experimentation and 
in human beings have proved that the blood does reach the peripheral 
vessels and that complete reversal of the circulation does take place. 
The absence of palpable pulse in the peripheral veins is explained by 
Wieting by the fact that the veins do not possess the rhythmic con- 
tractile power that the arteries do; he compares the condition to water 
running through a pipe attached to a pump, in which instance the water 
flows in intermittent volume, while at a distance from the pump the 
impulse is lost and it flows in a continuous stream. 

Gallios and Pinatello in their experiments on the cadaver found 
that colored fluid when injected returned immediately by the other 
veins, and that even by clamping the collateral veins with forceps, the 
valves could not be forced. 

In experiments upon dogs we, as both Carrel and Bernheim, have 
demonstrated that the arterial pressure will force the blood beyond the 
valves of the femoral vein; Bernheim also feels convinced that a simi- 
lar phenomenon occurs in the human being. The constant pounding 
of the arterial blood against the valves of the vein, he says, gradually 
wears them down and forces them to give in the dog; why cannot a 
similar condition take place in the human? In commenting upon a 
case in which he operated successfully on both arms and both legs, 
Bernheim says in reference to this subject that the valves of the veins 
in both arms seemed quite close together, so that in each instance one. 
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set was not more than one-half or one inch below the site of the suture. 
This first set of valves held tightly for a few moments, but only a few, 
and then gradually gave way. It took a longer time for the second 
to give, but he definitely saw their destruction take place, the arterial 
stream seeming to batter down the cusps first on one side and then on 
the other. This phenomenon could be discerned by noting the admix- 
ture of arterial and venous blood. At no time was there a sudden rush 
of blood down the vein as though a whole set of valves had given away. 
Dr. Bernheim, therefore, believed, that if the arterial stream in a 
condition of lowered blood-pressure was able to overcome the resistance 
offered by the valves nearest the fistula, a higher, more normal pressure, 
such as occurs on regaining consciousness and subsequent health, would 
be able to force the valves further down in the course of the vein. 

In lateral anastomosis, unless the central end of the vein is ligated, 
most of the red blood will immediately return to the heart, through 
the central end of the vein, and, according to Carrel, the valves of the 
vein are not forced. This difficulty is overcome by end-to-end anas- 
tomosis, after which the valves give away in a short time and the red 
blood flows through as far as the capillaries and the arteries are filled 
with dark blood. This process takes, in the dog, about three hours. 

In our cases, the foot which had previously been cold and cadaver- 
ous in appearance took on a feeling of warmth and a healthy pink color. 
Valves were only a temporary barrier, if any, to the blood current 
against the constant pounding of the heart. Pain due to ischemia 
has been relieved shortly after the operation in all of our cases. 

Strongly presumptive evidence of the possibility of establishing 
a reversion of the circulation were the following facts: (1) Increase 
of warmth in the affected part; (2) improvement of color; (3) relief 
of pain; (4) filling of the superficial veins; (5) pulsation in veins 
below the site of the anastomosis; (6) return of the part threatened 
with gangrene or the actual seat of gangrene to the normal. 

As previously stated, arteriovenous anastomosis is applicable to 
cases of endarteritis. We will not enter into a discussion of the analogy 
of Raynaud’s disease, angiosclerosis, endarteritis obliterans, angio- 
thrombophlebitis, erythromelalgia or arteriosclerosis of the extremities. 
Various authors have endeavored by clinical means and pathological 
findings to separate these conditions into different groups, and to 
classify them as distinctly separate diseases. A careful perusal of the 
literature makes it apparent that the same clinical and pathological 
manifestations are described by all writers, with, perhaps, more impor- 
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tance laid upon one particular symptom by one author, while less stress 
is laid upon the same symptom by another. 

Beyond this it is unnecessary to consider the symptoms of these 
conditions, it being sufficient to remember that the above-named symp- 
tom complex described under the various names, leads to spontaneous 
gangrene of one or more of the extremities. All writers agree that 
the disease is an ascending process and while both arteries and veins 
may become involved, the changes in the arteries precede those in the 
veins. An observation of a large number of cases seems to indicate 
that the process rarely extends beyond the femoral vessels. 

We should keep these facts before us in considering the cases to 
be reported and also the following points in technic: In isolating the 
vessels, preliminary ligation of all small branches is necessary ; for this 
work the aneurism needle is superior to the clamps and all branches 
are ligated as they are exposed. I wish particularly to emphasize 
the importance of the careful removal of all adventitia from about the 
line of suture. The lumen of the vessel must be thoroughly perfused 
to remove all possible deposit of fibrin. The exposed vessels should 
be kept covered with liquid petrolatum, paraffin, or vaseline, to prevent 
their becoming dry. A neglect to follow these precautions will result 
in failure by inviting thrombosis. 

By following these precautions we have been able to demonstrate 
conclusively that suture ef the intima, with very fine silk sutures, will 
in a few days be completely covered. The intima will present a smooth, 
glistening surface over the line of anastomosis, with the silk completely 
isolated from the lumen of the vessels. By an observance of these 
points we have been able to demonstrate that vessel anastomosis can 
be accomplished without thrombosis, as the following report of cases 
will show: 


Case I.—I. K., storekeeper, aged thirty-five years, was re- 
ferred to me by Dr. I. Seff. He was admitted to Beth Israel 
Hospital July 17, 1912, with angiosclerosis of the left leg and 
necrosis of the tip of the great toe and a large ulcer on the shin. 
He had a similar trouble with his right foot three years ago, for 
which an amputation below the knee had been performed. 

According to his history of about one year’s standing, he 
began to suffer pain in the great toe and later the pain extended to 
the foot and leg, the pain being particularly acute at night. About 
six months ago an ulcer appeared on the tip of the great toe; - 
the toe became very much swollen and the entire tip appeared 
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gangrenous. Shortly afterward an ulcer appeared on the shin; 
this ulcer and the one on the toe refused to heal. 

When the patient was referred to me, he was only able to 
get about with great difficulty. The great toe was swollen to 
about twice its natural size, was dusky in appearance and the 
entire tip appeared necrotic and extremely sensitive and tender 
to the touch. Elevation of the limb was followed by marked 
blanching of the foot; when the limb was suspended it became 
very mottled. A shallow ulcer, about the size of a half dollar, 
occupied a position on the lower third of the shin. Pulsation 
could not be felt below Scarpa’s triangle, in either the popliteal, 
tibial or dorsalis pedis. There was no cedema. The examination 
of the urine was normal; the Wassermann reaction was negative. 
Blood-pressure was between I1o and 130. The radiograph did 
not reveal any calcareous condition of the vessels. 

Operation was performed on July 22. The femoral vessels 
were exposed at the lower angle of Scarpa’s triangle, and the 
femoral artery and vein were severed about 1 cm. respectively 
above and below the point of anastomosis. The proximal end 
of the femoral artery was then anastomosed to the distal end of 
the femoral vein with a continuous, circular Carrel suture; the 
free end of the vessels were ligated. After the anastomosis was 
completed and the serrefines removed, the vein became distended 
and pulsated synchronously with the heart beat. The wound was 
closed with catgut for the deeper sutures and silkworm-gut for 
the skin. A long splint was applied. 

During the first twenty-four hours the temperature was 100° 
and the pulse varied from 80 to 100. I had ordered the head of the 
bed elevated, in order to favor the circulation to the limb, but 
the nurses, in accordance with the habit of raising limbs operated 
upon, placed several pillows under the leg, nullifying Fowler’s 
position ; as a consequence the patient suffered considerable pain. 
When the limb was placed in the dependent position on the fol- 
lowing day, the blanched appearance changed to a pink color and 
his pain was immediately relieved. On July 24, the patient said, 
‘IT am more comfortable than I have been for a year.” On the 
fourth day the dressings were opened to inspect the limb, and 
very much to our surprise and satisfaction, we found the ulcer 
on the shin had taken on a healthy appearance and was healing. 
At the end of ten days, this ulcer which had resisted all forms 
of treatment for six months, had completely cicatrized. The 
swelling on the great toe was diminished and it had taken on a 
more healthy appearance. 

Two weeks after the operation, a slight cedema was present 
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and the limb mottled. On August Io, it was found that the opera- 
tive wound, which had only apparently healed by primary union, 
showed evidences of fluctuation and the introduction of scissors 
was followed by a gush of clear serous fluid, which must have 
caused pressure on the vessels, for after it was evacuated, the 
cedema disappeared and the toe began to heal (this fluid was 
undoubtedly due to an excessive amount of vaseline which I had 
used during the operation to protect the vessels). 

Three months later the toe was entirely healed. The patient 
is able to get about without any discomfort and sleeps well, and 
without the aid of hypnotics or anodynes. ‘There is a distinct 
thrill and bruit heard over the area of anastomosis. 

Subsequent History —About seven months after the opera- 
tion the patient was taken ill with severe angina and ran a high 
temperature. A few days later an extensive erysipelas developed 
which involved the operated extremity. The concomitant cedema 
of his leg persisted for several weeks and then subsided. Since 
then the patient has been well and gets about without any dis- 
comfort. 

In the interim he had an ingrowing nail of the great toe 
excised, without producing any disagreeable after-effects. 

A loud thrill heard after the anastomosis is still present. 

Case II.—L. W., age thirty-one, a presser, was admitted to 
Beth Israel Hospital, October 29, 1912. His family and previous 
history were negative. There was no venereal history. He 
smoked about twenty cigarettes a day and indulged moderately 
in alcoholics. His present history showed that one year before 
admission he began to have attacks of stabbing pain in the great 
toe of the right foot, radiating up to the knee, and about this 
time he noticed that the foot and the lower part of the leg were 
mottled in appearance. The foot became cold and pains gradually 
extended over the entire extremity so that walking became im- 
possible on account of the pain; in spite of hypnotics administered 
at night, he was unable to sleep. He was treated at the hospital 
without obtaining relief. 

I found the right foot cold and mottled in appearance. There 
was no pulse in the popliteal, posterior tibial, or dorsalis pedis to 
be felt; upon elevation of the limb it would become completely 
blanched ; upon lowering the limb the return circulation appeared 
in the leg in fifteen seconds and in the foot in three and a half 
minutes. The blood-pressure was 124 in the right arm and 122 
in the left. The Wassermann test was negative. 

Operation was performed November 5; gas-ether anzsthesia. 
On November 6, the temperature was 101° and the subsequent 
six days it ranged between 99° and 100°. 
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November 10, upon elevating the limb, it became blanched, 
excepting the toes; when the limb was returned to the level of 
the bed, the whole extremity became pink in ten seconds (previous 
to the anastomosis in three minutes). His general condition was 
good. The patient received but one dose of a hypnotic after the 
operation. 

The wound healed. Pulsation was felt along the course of the 
femoral vein and also over the popliteal space, synchronous with 
the heart beat. The blood-pressure of the femoral vein just above 
the knee was 126; the blood-pressure of both upper extremities 
was 128. The patient when discharged, December 17, had no 
pain. The superficial veins were somewhat dilated. 

The pathological report of the specimens of vessels removed 
for examination was endarteritis and endophlebitis. 

Case III.—J. R., an operator, twenty-eight years old, was ad- 
mitted to Beth Israel Hospital, November 4, 1912. Previous 
history, usual diseases of childhood. He had been an excessive 
tea drinker and cigarette smoker. Four years ago he began to 
have a peculiar sensation of numbness of the left leg, which was 
followed by pain. This interfered with his walking. The foot 
became cold and, in appearance, lifeless. One year ago an ulcer 
appeared between the fourth and fifth toes of his foot; this 
gradually increased in size and the toes became gangrenous. The 
smaller toe came off spontaneously and the gangrene extended 
to the other toes. The pain had become unendurable. The patient 
presented a very anemic and poorly nourished appearance. There 
was a moderate pulsation in the femoral artery. The glands 
of the left femoral region were very much enlarged and sensitive. 
The v. Pirquet reaction as well as the Wassermann were negative. 
The radiograph showed severe atrophy of all the bones of the foot ; 
the arteries were not visible. 

Operation was performed on November 13, 1912. An incision 
was made over the lower angle of Scarpa’s triangle. A number 
of large, acutely inflamed glands were found about the femoral 
sheath and these were removed. Upon opening the sheath of the 
femoral artery we found a high bifurcation of that vessel. Of 
the two bifurcations, the larger was completely thrombosed, and 
the smaller one was still patent but thickened. This vessel was 
isolated with some difficulty on account of the venous branches 
in that area. The femoral vein was imbedded in glandular tissue 
and injured during its isolation, which necessitated resecting a 
portion of it. After both vessels were severed, the proximal end 
of the artery and the distal end of the vein could not be approxi- 
mated without some tension, which caused the fine silk suture to 
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break ; the anastomosis, therefore, was completed with No. 1 sur- 
gical silk which was used without the usual method of steriliza- 
tion, viz., sterilizing in vaseline. 

The patient was relieved of his pain for a few days, and then 
the wound suppurated, followed by thrombosis of the vessels. 
On December 9, the leg was amputated below the knee. He was 
discharged January 5, 1913. 

Comment: This was a case with progressive, preliminary 
gangrene and extensive lymphangitis with adenitis and should 
not have been considered for the operation. 

Case IV.—S. W., forty-one years of age, was admitted on 
November 13, 1912. His family history was negative. His 
previous history showed that he had gonorrhoea two years ago, 
but he denies syphilis although he had received two injections of 
salvarsan. 

His present history dated back five years when he began 
complaining of burning pain in the calf of the left leg and sole 
of the foot. Ulcers formed on the great toe of the left foot; this 
toe became black and he suffered for about two years, when the 
ulcer finally healed and that leg had never bothered him again. 
About two and a half years before admission, similar symptoms 
occurred in the right leg, with ulceration at the tip of the little toe, 
this toe finally became gangrenous and fell off. An ulcer began 
on the great toe at the location of the nail, which has continued 
up to the time of admission to the hospital. He continued to 
have, oftentimes, excruciating pain and could not walk very far. 
There was a peculiar color of the toes and foot. Both feet 
showed an erythematous condition of the skin with a subnormal 
temperature of the right foot. Both the femorals were felt pulsat- 
ing; the right popliteal was questionable, and the dorsalis pedis 
was not felt at all. The blood-pressure was 135. The Wasser- 
mann test was negative. The urine was normal. 

Operation was performed on November 18, 1912, arterio- 
venous anastomosis of the right femoral vessels for angiosclerosis. 
Too much allowance was made for the retraction of the severed 
vessels so that, after they were united, there was marked angula- 
tion of the vessels. November 19, the patient seemed to be en- 
tirely relieved with the exception of a sticking pain in the region 
of the ulcer of the great toe. The color of the limb was normal, 
and there was some redness of the toes. On November 22, the 
wound was dressed and found to be clean. Pulsation could be 
felt all the way down to Hunter’s canal. A portion of the nail 
of the great toe was removed. On November 29, the color of the 
foot was good, but there was a marginal necrosis of the distal 
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end of the dorsal surface of the great toe. The distal phalanx was 
necrotic. On December 15, the wound of the great toe continued 
to become gangrenous and the pain more severe. On December 
23, the great toe of the right foot was amputated. December 27 
no pulsation felt nor sound heard with the stethoscope. The 
wound of the toe continued necrotic and very painful and there 
was a redness of the entire foot. On January 16, 1913, an ampu- 
tation of the lower third of the femur was done. 

An amputation at the junction of the upper and middle third 
of the leg was attempted at first but upon examination of the 
anterior and posterior vessels, they were found to be entirely 
obliterated and bleeding so very little that it was decided best to 
amputate the lower third of the thigh. The bleeding here was 
more profuse than lower down, but the distal portion of the 
femoral artery was entirely obliterated and the portion of the 
femoral vein which formed the anastomosis bled fairly well. 
The wound healed by primary union and the patient was dis- 
charged February I, 1913. 

The tissue of the great toe, was reported by the pathologist 
as showing evidences of chronic inflammation and marked athero- 
matous changes in the vessels. 

Dissection of the amputated limb showed a thrombus at the 
bifurcation of the popliteal vein into the anterior and posterior 
tibial. 

The angulation of the vessels after the anastomosis was com- 
pleted probably (7) contributed to the thrombosis with obstruc- 
tion of the circulation. 

Case V.—J. D., forty-five years old, an awning maker. His 
father died of pneumonia and his mother of carcinoma (?). 
What diseases he had in childhood he did not recall. He had 
malaria thirty years ago. One year previous to admission to the 
hospital he had a frost bite of both great toes. He stated that 
his feet are cold most of the winter. He denied ever having had 
any venereal disease. 

His present illness began three weeks previous to his admis- 
sion with dull, aching pain just below the left knee. The pain 
gradually descended to the foot, and within one week was located 
in the toes. For the past two weeks the pain had been located 
in the toes and was sharp and burning in character, and most 
severe at night. He walks with great difficulty, and has now 
no sensation in any of his five toes. 

The physical examination showed the patient to be a white 
male, adult, 5 ft. 7 in., weight 140 pounds, fairly well developed 
but somewhat emaciated in appearance. He is conscious and 
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rational; his hair is perfectly white and he appears to be a man 
of 60 years. The arteries are not palpable. All the toes of the 
left foot are extremely cyanotic, slate-like in appearance, and 
without sensation. The temperature is subnormal and there is no 
odor. The examination of his general condition was negative. 
No pulsation was felt below Scarpa’s triangle. 

Operation was performed on November 24, 1912. A longi- 
tudinal incision was made over Scarpa’s triangle, the femoral 
artery and vein exposed, severed and perfused with Ringer’s 
solution. An end-to-end anastomosis of the femora] artery and 
vein was made. A distinct pulsation and thrill could be felt in 
the vein. 

When the anastomosis was completed the foot appeared mot- 
tled and blue; shortly afterward the limb took a pink, healthy 
color which extended to the base of the toes. Two days later 
there was a line of demarcation at the base of the toes. Four 
days later gangrene extended to the dorsum of the foot. The 
thigh was amputated on December 9g, there was found an ascend- 
ing phlebitis with thrombosis of the veins. 

We feel that in this instance operation should have been under- 
taken soon after his admission to the hospital and that an amputa- 
tion near the line of demarcation, performed shortly after the 
anastomosis, would probably have averted the thrombosis of the 
vessels, which necessitated the amputation of the thigh. 

This case was one of Dr. Luckett’s and was admitted to the 
Harlem Hospital November 21, 1912. For the courtesy of report- 
ing this case I acknowledge my indebtedness to Dr. Luckett who 
graciously invited me to operate upon the patient in his service. 

CasE VI.—H. K. was admitted to the Beth Israel Hospital 
December 10, 1912. He had typhus fever 24 years ago; other- 
wise his previous history was negative. He denies ever having 
had any venereal trouble. He had a marked cigarette habit. 

His present history is of four years’ standing, during which 
time he had suffered pain in his right leg particularly when walk- 
ing. The foot was blanched in appearance and felt numb. Ten 
months previous to admission his great toe became gangrenous 
and was amputated. This wound had not entirely healed up to 
the present time. The pain was relieved for a few weeks after 
the amputation of the toe and then returned. The remaining 
toes became bluish in color, the foot very cold, and the pain was 
intense, especially at night. 

Examination showed the foot to be mottled in appearance and 
cold; no pulsation could be felt below the middle of Scarpa’s 
triangle. The deep wound was covered with flabby granulations 
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at the site of the head of the first metatarsal bone, discharging 
pus. The inguinal glands were enlarged. The blood-pressure 
was 126. The Wassermann reaction was negative. 

Operation was performed on December 14, 1912, an arterio- 
venous anastomosis of the femoral vessels being done. The 
artery was found to be sclerosed and thickened; the vein was 
also thickened. 

The highest post-operative temperature was 100.4°. 

On December 20, there was heard a loud thrill over the fem- 
oral vein. The wound on the foot was dry. The operative wound 
had healed. The patient was discharged January 15, 1913. 

Pathologist reported a marked chronic endarteritis and endo- 
phlebitis. 

Case V1II.—J. G., with family and previous history negative, 
stated that thirteen months ago he had his left leg amputated, 
in the Presbyterian Hospital. Six months previous to that time, 
the second toe of the left foot became numb, then grew cold and 
discolored ; next the third toe became involved ; the process spread 
gradually until the middle third of the leg was reached; then 
the patient went to the hospital for treatment. An amputation 
was made through the thigh. There was present a chronic 
endarteritis. 

The present history showed that two weeks after his discharge 
from the hospital, the third toe of the right foot began to grow 
numb, cold and discolored, exactly as the toes on the amputated 
foot had done. The patient consulted several physicians who 
told him that all he could do was to wait for further develop- 
ments. The patient finally decided to come to the hospital for 
treatment. 

On November 22, 1912, the physical examination, with the 
exception of the lower extremities, was negative. The left leg 
had been amputated through the middle third, and the stump had 
healed. There were no sinuses, and there was no tenderness on 
pressure. The third toe of the right foot was discolored and 
insensible and there was a line of demarcation in the middle of 
the proximal phalanx. There was a lymphangitis on the dorsum 
of the foot. 

On December 5, the patient complained of intense pain in the 
affected member, particularly at night; he slept very little and 
the usual sedatives had no effect. 

On December 10, small areas of phlebitis appeared on the 
dorsum of the foot and at the base of the toe; there was no 
pulsation in the popliteal artery. The Wassermann reaction was 
negative. 
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On December 16, the patient was anesthetized and an anas- 
tomosis of the femoral artery and vein was done. 

On December 18, the bandages were removed. The entire 
foot was cyanotic ; after removal, the circulation returned, except 
to the toes and about a third of the dorsum of the foot. 

On December 21, amputation was performed through the 
middle third of the leg. There was considerable hemorrhage on 
account of the return circulation. 

On December 28, the wound was clean, granulating in slowly 
where the margin of the flap had separated. 

By March the wound was healed. The patient had no pain and 
pulsation was felt in Hunter’s canal. 

In applying the post-operative dressing in this case, the staff 
man inadvertently applied some turns of the bandage about the 
extremity so tightly, that when it was removed, a deep groove 
remained in the soft parts for some time. This constriction for 
two days following the anastomosis was, in my opinion, respon- 
sible for the extension of the gangrenous process. 

The bleeding during the amputation was profuse, necessitating 
the application of an Esmarch’s bandage to be followed by liga- 
tion of a number of vessels, thus proving that there was an ade- 
quate supply of blood to the parts above the site of amputation. 

For the courtesy of being permitted to operate and report 
this case, I desire to acknowledge my indebtedness to Dr. Ladinski, 
Visiting Surgeon, Gouveneur Hospital. 

Case VIII.—R. L. was admitted to the hospital with the diag- 
nosis of angiosclerosis. One year before admission the patient 
began to have pain in the left great toe. He said, that at first 
the toe became pale and red by turns; then there was a numbness 
of the entire foot and he had severe pain in the foot and the calf 
of the leg when walking. 

The pulsation in the left popliteal artery and tibial vessels 
was not palpable. In the left foot the return circulation was 
very slow; on lowering the extremity the great toe became mot- 
tled and cyanotic, which gradually spread to the other toes. 
Wassermann test negative. 

On January 15, an arteriovenous anastomosis was done. An 
oblique incision was made over the course of the femoral vessels. 
The artery was found to be very much thickened and of small 
caliber. A branch of considerable size was found running along 
the anterior surface of the femoral artery; this was ligated so that 
the artery might become more accessible. In attempting to ligate 
a small branch of the femoral vein, which ran directly across the 
artery about one-half an inch above Hunter’s canal, the ligature 
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slipped and the vessel retracted and bled, causing some hemor- 
rhage into the sheath of the vein. 

After exposing about one and a half inches of the femoral 
artery and vein, the ligatures were applied distally to the artery 
and proximally to the vein. The artery and vein were approxi- 
mated with tliree tension sutures and anastomosed with a con- 
tinuous circular suture; two extra sutures were required to con- 
trol hemorrhage where the vein had to be puckered to adjust 
it to the smaller lumen of the artery. Upon removal of the clamps, 
the vein pulsated vigorously and a distinct thrill could be heard 
over the course of the vessel. The muscle was sutured with 
plain catgut and the skin was closed with silk. Well-padded 
splints were applied and a water pad was placed under the heel. 

On January 16, immediately after the operation, the foot 
appeared somewhat cyanotic. The temperature ran up to 102° 
and then dropped to normal. 

January 17, the foot was warm and pink in color. There was 
some pain over the tendo Achilles which was due to pressure. 

On January 18, the color of the toes was pink. The patient 
felt comfortable. The wound showed some induration at the 
middle and lower angle; the skin wound opened and was drained 
with rubber tissue. The induration gradually lessened and the 
wound assumed a healthy appearance. 

On February 7, pulsation was felt in the popliteal space. The 
patient’s temperature was 104° ; his throat was red and congested ; 
he complained of headache and was somewhat prostrated. These 
symptoms gradually subsided and on February 11, his tempera- 
ture was again normal. 

February 11, the patient complained of some pain in the left 
thigh. Upon examination of the wound, an induration was 
found, deep-seated, about the area of the anastomosis. The line 
of incision opened and an extravasation of blood about the anas- 
tomosis was found and the wound was packed. 

The wound granulated rapidly and the patient was discharged 
on March 7. 

On March 27, the circulation in the foot and leg was found to 
be good. The pulse was felt over the popliteal and the external 
saphenous veins. 

This case emphasized the extreme importance of the utmost 
care in the ligation of all bleeding vessels. 

CasE IX.—M. G. was admitted to the hospital, January 28, 
1912, complaining of severe pain in his left foot and unable to 
sleep at night. Pulsation was absent in the popliteal, the anterior 
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and posterior tibial and the dorsalis pedis arteries. The entire 
foot was hyperemic and congested. There was gangrene of the 
fourth toe with ulceration of the dorsal surface and gangrene 
of the third toe. All the vessels in the right extremity pulsated. 

When admitted to the hospital he had a lymphangitis of the 
foot with gangrene and ulceration of the fourth toe. The Wasser- 
mann test was negative. Diagnosis, angiosclerosis of the left leg. 

On February 3, an end-to-end anastomosis of the femoral 
artery and vein was performed. The sartorius muscle was re- 
tracted outward. The vessels were readily recognized; the fem- 
oral artery was found to be of normal caliber but very much 
thickened ; the vein was of the same caliber as the artery. Upon 
completion of the anastomosis and the return of the circulation 
to the vessels, they relaxed so as to form a sharp angulation just 
above the site of the anastomosis. As this was an unfavorable 
condition, the anastomosis was excised and the vessels sutured 
again. 

On February 4, the post-operative temperature rose to 101.4° 
and then dropped to normal. 

February 7, the wound had healed by primary union. The 
patient was entirely free from pain. The fourth toe was gan- 
grenous. 

On February 20, the temperature was normal. The patient 
complained of severe pain in the entire leg. 

February 23, the temperature was 100°. A line of demarca- 
tion was well defined with but a small gangrenous area on the 
dorsum of the foot. Amputation was deferred and on February 
25, the temperature rose to 100.4° and the pulse 136. During 
this period the gangrene of the foot spread rapidly. The patient 
was very restless and had severe pain. The left leg was ampu- 
tated above the knee; the femoral vein bled freely. On examin- 
ing the amputated limb the following was found: Just below the 
popliteal space, both the anterior and posterior tibial veins were 
found to be filled with fresh clot; the arteries were entirely 
obliterated. 

The pathologist reported this to be a case of thrombo-angeitis 
obliterans. 

After the amputation the patient improved; the stump healed 
by primary union and the patient was discharged March 7, 1913. 

Comment: Amputation in this case should have been under- 
taken as soon as the line of demarcation had become defined. 

CasE X.—Mrs. K. D., aged eighty-seven, was admitted to the 
Montefiore Home August 24, 1909. The clinical diagnosis was 
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senility and endarteritis obliterans. Her left limb had been ampu- 
tated above the knee for gangrene of the foot in June, 1909. 

On January 20, 1913, she complained of severe burning pain 
in the sole and the dorsal surface of her foot; the foot was cold 
and the dorsalis pedis was not palpable. There was a slight 
cyanosis of the extremity. 

On February 10, the pain continued and was very severe. 
The foot was cyanotic and extremely sensitive to the touch; it 
became blanched upon elevation of the limb. There was no 
pulsation in the dorsalis pedis nor posterior tibial arteries. 

February 12, the foot was cold, especially the second and third 
toes, which looked gangrenous ; the dorsum of the foot was some- 
what cedematous. Lymphangitis over the anterior surface of the 
ankle; when the limb was suspended it became blanched; and 
when the limb was lowered it was cyanotic and dusky in appear- 
ance. Pulsation of the femoral artery could be felt; the vessel 
atheromatous. 

Arteriovenous anastomosis of the femoral vessels was done 
on February 13; the artery was found to be sclerosed, calcareous 
and atheromatous, so that the sutures were introduced with great 
difficulty. After the operation the pains in the affected limb 
decidedly diminished. 

On March 3, a line of demarcation was defined over the 
dorsum of the foot and toe; these parts were dry and mortified 
in appearance. The remainder of the extremity was warm and 
the general appearance of the limb seemed to indicate a good blood 
supply. Pulsation was distinctly felt along the femoral and popli- 
teal veins. The patient had no pain the second day after operation. 

On March 5, under morphine-ether anesthesia, a circular 
amputation was done, through the lower third of the leg. There 
was considerable venous bleeding; the venz comites of the pos- 
terior tibial bled vigorously when severed; the arteries were 
completely thrombosed and calcareous. 

The dissection of the foot showed thrombosis of the posterior 
tibial arteries and of the posterior tibial veins, below the internal 
malleolus; the other veins did not seem to be thrombosed. The 
wound healed. 

Comment: This case shows that there is no age limit to the 
operation; had the operation been undertaken before evidences 
of gangrene had already set in, it is safe to presume that ampu- 
tation of the foot would not have been necessary. 

Case XI.—I. E., a Russian, age thirty-five years, was admitted 
February 25, 1913. During the time of the Russian-Japanese 
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War the patient had his left leg tightly bandaged above the knee 
for two days, which resulted in a marked swelling of the leg. 
This was done to feign injury, in order not to have to serve in 
the army. The swelling disappeared in two days. 

His present illness dates back to one and a half years before 
admission, when he noticed a drawing pain in the calf of the 
left leg. The patient claimed that the muscles became very hard, 
painful and tender to the touch; after massage, this hardness 
disappeared for a few months. 

About one year ago he began to feel a tingling and numbness 
of the foot and ankle after walking half an hour. Six months 
ago the foot became bluish in color and generally painful. Two 
months ago, in addition to the discoloration, an ulcer appeared 
at the back of the small toe; this ulcer gradually enlarged and 
became very painful. 

The left foot was hyperemic and pinkish in color and the 
return circulation was very slow. There was an absence of all 
pulsation in the entire left extremity, except the femoral. There 
was a trophic ulcer on the plantar surface of the fourth toe. 

The Wassermann test was negative. Urine normal. 

An arteriovenous anastomosis of the femoral vessels was done 
on March 1, 1913, for angiosclerosis. 

March 1, end-to-end anastomosis of the femoral vessels. The 
vessels were exposed by retracting the sartorious muscles inward. 
In isolating the vein, a branch giving posteriorly and leading down 
into Hunter’s canal, was injured; the bleeding from this branch 
was temporarily controlled by the Dorrance clamp, applied around 
the femoral vein. When the clamp was removed after the com- 
pletion of the anastomosis, the bleeding continued and could not 
be controlled by packing. It was necessary, therefore, to dissect 
up Hunter’s canal a short distance and the bleeding branch was 
exposed and ligated with silk. 

On March 6, pulsation was felt below the line of incision and 
in the popliteal space ; a distinct bruit was heard below the line of 
incision. 

March 11, a loud, distinct bruit was heard over the entire 
length of the thigh; popliteal pulsation was felt. 

March 20, pulsation in the popliteal and the thrill plainly 
heard. The wound under the surface of the fourth toe of the 
left foot was dry. The patient complained of excruciating pain up 
to the knee. When the limb was elevated it became blanched and 
the patient complained of severe sticking pain in the tips of . 
the toes. 
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tive. Showing smooth line of suture without thrombosis. Af, femoral artery; Vf, femoral 
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March 27, the pain was relieved and the wound at the base 
of the .ourth toe was dry. 

Patient became impatient and insisted upon being discharged. 
He went home and fell into the hands of a quack, who evidently 
massaged his limb with croton oil. Patient readmitted to hospital 
four weeks later with the entire extremity covered with hundreds 
of small furuncles which caused him so much pain, that he 
begged for amputation. 

Distinct pulsation felt in popliteal vein. 

May 22, 1913, anastomosed vessels were exposed and excised 
before amputation was performed through the thigh. The speci- 
men removed (Fig. 1) showed a smooth intima with line of union 
between the vein and artery hardly discernible; no evidences of 
thrombosis. Distal end of femoral artery which had been ligated 
at time of first operation, contained well organized thrombus. 

CasE XII.—A. K., aged thirty-five years; admitted to the 
hospital on February 20, 1913. 

One year before admission he began to have pains in the right 
leg and a sensation of cold in his toes when exposed to the cold 
weather. He limped. 

He had been operated upon at Rochester, Minn., for a small 
red swelling on the inner side of his right leg, which entirely 
relieved him. 

Six months ago he complained of pain in his left leg; the 
toes were cold and the pain was continuous day and night; worse 
when walking and somewhat relieved when lying down. The 
left foot was never swollen. The toes of both extremities were 
pale and somewhat cold. There was no pulsation in the popliteal 
arteries nor the dorsalis pedis of either side. The Wassermann 
reaction was negative; the urine normal. 

February 24, arteriovenous anastomosis of the femoral ves- 
sels for angiosclerosis. ‘There was no rise of temperature after 
the operation. The patient complained of pain for a few days, 
and since that time, he has been absolutely free from pain. The 
toes were warm and the circulation was good. 

On March 3, the wound was dressed and the alternate sutures 
were removed. Distinct bruit heard all the way down to the 
popliteal. 

On March 6, the remaining sutures were removed. The color 
of the foot was good and the pulse was felt at the line of incision 
and below. Thrill was felt all over the course of the femoral 
vein; pulsation felt at the lower angle of the popliteal space. 
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March 20, the patient complained of some pain at the heel, 
especially the under part. He limped slightly on account of a 
small blister. 

March 23, blister healed and was free from pain. 

April 22, bruit was heard all the way down to the toes. The 
circulation was good and the patient was free from pain. 

The pathologist reported this to be a case of chronic arteritis 
with calcification of the intima. 

Case XIII.—H. W., age fifty-two years, a Russian; admitted 
to the hospital March 5, 1913. Three or four years before ad- 
mission he suffered pain in the left extremity, which was more 
severe at night. Six months ago the pain became worse and at 
night he was unable to sleep. Three weeks before admission 
the second toe became discolored, the nail came off, and ulcera- 
tion of the toe resulted; the part was very painful and tender 
to the touch. 

Upon examination of the limb, the popliteal vessels and the 
dorsalis pedis could not be felt in either extremity. The left 
foot showed discoloration of two inner toes. There was some 
redness of the left foot to the astragalus and the whole foot was 
cold. 

Wassermann reaction negative; urine normal. 

March I0, 1913, arteriovenous anastomosis of femoral vessels 
for angiosclerosis. Both the femoral artery and vein were found 
to be very much thickened ; a thrombus was found in the artery 
and removed. The suturing of the vessels was accomplished 
with great difficulty, as the vessels were so thick and calcareous 
that the delicate silk sutures were cut and gave way. 

March 11, the toes were pink and the ulceration on the second 
toe was dry. The patient did not complain of any pain whatso- 
ever. No hypnotics were given. 

On March 14, pulsation was felt in the popliteal, and above 
and below the anastomosis. The second toe was gangrenous and 
infected, and there was a bleb over the small toe. There was a 
lymphangitis of the entire foot. The wound of the thigh healed 
by primary union. 

March 15, amputation of the lower third of the leg was done. 
There was bleeding from the posterior tibial vein and blood 
spurted from the anterior tibial vein. 

Marginal necrosis of part of the line of suture caused some 
gaping which gradually granulated. 

April 7, patient was seized with temperature of 104° and 
evidences of ascending phlebitis. Amputation of thigh. . 
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He developed extensive post-anzsthesia pneumonia from 
which he did not recover. Died May 4. 

CasE XIV.—R. Z., a tinsmith, age thirty-one, was admitted 
to the hospital. He had a marked cigarette habit and denied 
ever having had any venereal disease. Wassermann reaction 
negative. 

His history was of two years’ standing. He had pain in the 
right limb and cramps in the calf of the leg, which were so 
severe, that the patient was unable to walk. He slept very little. 

Pulsation of the femoral artery could not be felt. At the 
earnest entreaty of the patient, we made an exploratory incision 
on December 29, 1913. The femoral vessels were exposed; the 
artery was completely thrombosed, so that no pulsation could be 
felt below Poupart’s ligament ; therefore, no anastomosis could be 
accomplished. The wound was closed. 

The patient refused to submit to an amputation and was dis- 
charged. 

Two months later gangrene necessitated an amputation of 
the thigh, which was performed in another hospital. The femoral 
and tibial arteries were found occluded by thrombi. 

Case XV.—In December, 1912, I was invited to operate upon 
a similar case in Englewood, N. J., and found the femorai artery, 
upon exposure, to feel like a whip cord. The vessels were not 
opened and the wound was closed. 

When pulsation of the femoral artery cannot be distinctly 
felt in Scarpa’s triangle, operation should not be attempted. 

Case XVI.—B. L., age thirty-eight years, driver, admitted to 
Beth Israel Hospital May 1, 1913. 

Previous history negative. Marked alcoholic and cigarette 
habits. Denies venereal history. Present history: five weeks ago 
he began to have a tingling sensation and numbness in the toes of 
the right foot; two weeks ago he had burning sensation in the 
same extremity followed by discoloration of the entire foot; 
acute pains, which had become unbearable, were added to the 
other symptoms. Temperature normal; pulse 96. The right foot 
was cold, cyanotic and devoid of sensation as far as the tarsal and 
metatarsal articulations. The whole foot was extremely painful ; 
some lymphangitis along the anterior surface of leg. No pulse 
in the dorsalis pedis nor posterior tibial arteries. 

Operation (May 3).—Femoral vessels exposed in Scarpa’s 
triangle; artery found to be considerably thickened. Side-to-side 
anastomosis was done, with proximal ligation of the vein, accord- 
ing to the technic described by Bernheim; both vessels being in- 
cised to about one-third their respective circumference with a 
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Graefe knife. The introduction of the sutures was accompanied 
with great difficulty on account of the depth of the vessels. 

There was no improvement in the appearance of limb post- 
arteriovenous anastomosis. Two days later evidences of ascend- 
ing phlebitis with temperature and rapid pulse. 

May 5, amputation of the thigh. 

Veins found filled with blood-clot extending all the way to 
point of anastomosis. 


A review of this series of cases shows six successes. Several of the 
cases which promised success, later required amputation (eight cases), 
but even these patients received temporary relief from pain. In several 
instances the operation should, perhaps, not have been undertaken, 
but on the whole, the results seem to warrant the conclusion that the 
procedure is well worth trying in suitable cases, as it affords the only 
hope, except amputation, for the patient threatened with gangrene. 

The ages of our sixteen cases varied from 28 to 87 years. There 
were 13 end-to-end anastomoses, 1 side-to-side, and in 2 of the cases, 
an exposure of the vessels showed that an attempt to anastomose was 
not warranted, on account of the advanced stage of thrombosis of the 
vessels. In two of our cases with gangrene, a low amputation seemed 
to be satisfactory. 

Of the eight cases which were failures, including one death, one was 
a side-to-side anastomosis, and three of the remainder should not have 
been operated upon on account of the presence of spreading gangrene. 

In experimenting upon animals we have tried all the usual methods 
of procedure; end-to-end, side-to-side, end-to-side, intubation, invag- 
ination, etc. In all our operations upon human beings we have used 
the end-to-end operation, with only one exception, because we found it 
to be the simplest in execution and least likely to be followed by 
thrombosis. 

'  Wieting and Bernheim, however, believe that the operation of the 
future will be a lateral anastomosis, and the latter advocates a method 
whereby the artery and vein are incised transversely through one-third 
of their diameter and then sutured. Before turning on the blood stream 
the vein is tied off proximally to the site of anastomosis to prevent 
back flow to the heart. 

The operation should not be undertaken in the presence of sepsis 
or advanced gangrene. The opportune time for intervention is in the 
pre-gangrenous stage, before mortification has appeared, in order to 
prevent its inception. In non-septic gangrene, the improved nutrition 
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of the limb may be hoped for, permitting lower amputation of the limb 
than would be otherwise possible, as is shown in several of the cases 
reported in our series. 

The operation should not be undertaken in the presence of ful- 
minating gangrene, neither should it be undertaken without a perfect 
knowledge of the technic. The utmost delicacy and skill in the minute 
details must be observed in order to avoid the formation of thrombi. A 
most rigid asepsis must be observed throughout, or the object of the 
operation will be defeated. To reduce the danger of thrombosis to a 
minimum, we have practised the following precautions: 

Before the sheath of the vessel is opened, the wound is absolutely 
freed from and dried from visible blood, and then covered with sterile 
wound protectors. We have used various materials for this purpose 
and have found that a thin black oriental silk is best adapted to this 
purpose. This material adapts itself to the wound without encroaching 
upon the operative field and the color removes the glaring and trying 
effect of the open wound on the eyes of the operator, during the more 
minute details of the operation. 

Of course we can only hope that the operation will relieve the 
symptoms, avert impending gangrene, and save the limb. 

The etiology of the condition which requires this operation is still 
obscure. With a view of throwing some light on this subject, we have 
enlisted the codperation of the laboratories of the hospital and hope 
in the future to be able to advance some information regarding the 
disease. 

The predisposing factors in the causation of the symptom complex 
of this disease and the results so far obtained by operation warrant us 
in believing that, when the operation is undertaken before gangrene has 
actually set in, the distressing symptoms can be relieved without sacri- 
fice of the limb to amputation, which hitherto has afforded the only 
means of relief. 
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MELANOBLASTOMAS OF THE FOOT (CHROMATO- 
PHOROMA, MELANOMA, MELANOSARCOMA) 


By Artuur E. Hertrzuer, M.D. 


AND 


Epwarp T. Grsson, M.D. 


oF Kansas Ciry, Mo. 


One finds scattered through the literature reports of certain tumors 
of the foot which follow similar clinical courses but which have been 
separated into different groups upon histological grounds. Eleven cases 
of this kind have come under our observation and have led us to suspect 
that the structural differences among them are only apparent and that 
in fact a common origin can be attributed to them. 

They are either ulcerous or fungoid lesions which occur usually 
upon the sole, sometimes upon the ankle, and rarely upon the dorsum. 
They grow slowly, tend persistently to recur if excised, and metastasize 
by the lymphatics, forming secondary tumors along the lymph-vessels 
as well as in the nodes of the groin. Later they may be disseminated 
by way of the blood-vessels into the lungs, liver, skin and other organs. 
They originate apparently from groups of subepithelial cells resembling 
the embryonal cells common in moles. These cells form pseudo-alveoli 
and also infiltrate widely. Some of the tumors are frankly melanotic. 
Some which have the same histological structure and similar histories 
contain no pigment. Some similar in other respects have pigment in the 
primary tumor but none in the secondary or vice versa. In one case at 
least, the tumors appeared free from pigment and yet the urine, though 
clear when voided, yielded a black pigment in the presence of oxidiz- 
ing agents. 

We present in this paper the histories of the cases observed by us, an 
analysis of them and a study of cases collected from the literature. 
An attempt is made to outline the life history of these tumors, to empha- 
size their common origin and to suggest such measures of treatment as 
appear logical. 


Case I.—Male, aged sixty. Patient of Dr. N. A. Seehorn, of 
Burrton, Kansas. Arteriosclerosis. A year and a half ago the 
patient noticed a small ulcer barely 1 cm. in diameter on the sole 
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of the foot. It gradually enlarged to its present size (Fig. 1). 
When examined the ulcer measured 2x 2.5 cm. and varied from 
0.5 to 1 cm, deep. It was quite insensitive to touch but caused 
some pain in walking. When first seen the ulcer presented a 
punched-out appearance. At the time the photograph was taken 
it still was well circumscribed, though there were circular areas 
of advancement about the border, indicating that the growth was 
extending in the subdermic tissue and involving the skin second- 
arily. ‘he floor of the ulcer was covered with pale red uniform 
granulations which were free from incrustations, had no white 
points and did not bleed readily. The lesion was elastic rather 
than dense. The lymph channels and glands were not involved. 

It was excised by a wide margin down to and including the 
tendon of the short flexor and was allowed to heal by granulation. 
A section from the edge of the ulcer presents cells arranged in 
spherical masses which extend upward to the epidermal cells but 
do not involve them. These cell masses are separated by fine 
bands of fibrous tissue. Groups of these cell masses are again 
divided from other groups by heavy bundles of fibrous tissue. 
This gives the section somewhat the appearance of a racemose 
gland the lumina of which are filled with cells. In some regions, 
particularly in the advancing border of the tumor, long columns 
of cells extend peripheralward between dense bundles of fibrous 
tissue. These are continuous with the spheroidal groups above 
mentioned and have the same kind of cells. The latter are round, 
spheroidal or even spindle-shaped and have long granular nuclei 
surrounded by a moderate amount of protoplasm. The blood- 
vessels run in the connective tissue and nowhere come into con- 
tact with the tumor cells. 

The patient remained free for a year and a half. At that 
time tumors began to appear along the course of the lymphatics 
and in the groin. No further treatment was attempted. 

Case II.—Male, aged sixty-four. Patient of Dr. T. W. Reid, 
of Wellsville, Kansas. For several years he has had a gradually 
enlarging ulcer below the external malleolus on the left ankle 
(Fig. 2). It was somewhat painful. Upon examination there 
was a hemispherical mass 3 centimetres in diameter projecting 
from a defect in the skin, bordered by a zone 1 centimetre wide 
from which the epidermis had exfoliated. The tumor was deep 
red, granular, elastic, clean, and did not bleed on touch. It had 
been X-rayed for a month by Dr. R. L. Sutton without apparent 
results. Amputation was done midway between ankle and knee. 
The specimen upon microscopic examination showed the effect 
of the X-ray. A mere indication of the cell groups of the preced- 
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ing case is apparent. The cells remaining are degenerated and 
spindleform, the vessels are sclerosed and in part obliterated, 
and the fibrous tissues refuse the specific stain. A year and a half 
later glands appeared in the groin, which attained the size of an 
egg but regressed when iodine was rigorously applied. Since 
then, about a year, they have remained stationary. 

Case III.—Male, middle-aged. Patient of General Hospital, 
Kansas City, Mo. (courtesy of Dr. Van Atta). Duration 6 years. 
The tumor was hemispherical and extended across two-thirds 
of the sole of the foot and up its inner aspect for 2 or 3 cm. The 
skin surrounding it was jagged and irregular but free from the 
tumor. The central portion of the tumor was whitish, irregular 
and lobulated and contained no white points. The border was 
brownish-black (Fig. 3). The mass was firm and elastic. There 
was a lymph-gland in the groin 6 cm. long and 4 cm. in diameter 
(Fig. 4). The foot was amputated and the gland removed. The 
result of the treatment is not known. 


The cells in this specimen are larger than in the preceding cases and are 
less disposed to alveolar arrangement, although in some regions these for- 
mations are distinctly present. The prevailing distribution of the cells, 
however, is a diffuse one with a general tendency to form columns. The 
connective tissue enclosing the individual cells stains well but the fibre 
bundles surrounding the smaller groups of cells stain badly or not at all. 
There is a distinct layer of perfectly staining connective tissue between the 
tumor cells and the epidermis. The cells are large, spheroidal for the 
most part, with granular ovoid nuclei and fairly abundant protoplasm. 
Some of the cells are ovoid with less protoplasm and some are distinctly 
spindleform with protoplasmic processes several times as long as the 
nuclei. In some regions the cells are separated from each other by .a fine 
reticulum of poorly staining connective tissue. The blood-vessels are con- 
fined to the heavier bundles of connective tissue. The tumor from the 
groin presented on section a white surface with heavy, dense, pinkish 
bands traversing it. Near the surface was a disc of calcification 1 to 2 cm. 
in thickness. The structure of the gland resembled the primary tumor 
but the cells were fewer and more elongated and the connective tissue was 
more abundant. 


CasE IV.—Male, aged fifty-four. Patient of Dr. J. G. 
Sheldon. The tumor was first noticed two years ago. It pre- 
sented a granulating mass 5 cm. in diameter. The granulations 
were even and elastic and did not bleed easily but were covered in 
some parts with incrustations (Fig. 5). The skin border was 
well delimited from the tumor, was irregular, and showed circu- 
lar areas of degeneration where the underlying tumor was forcing 
its way through the otherwise normal skin. There was a chain 
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of tumors extending along the lymph-channels which parallel the 
large blood-vessels from the popliteal space to the groin (Fig. 6). 
The patient’s general condition was good. No treatment was 
advised. 

Case V.—Middle-aged woman. Tumor began as a small black 
spot about 5 years before. The lesion was 2 cm. in diameter, 
brownish-black in appearance, and with an elastic irregular bor- 
der. The surrounding skin was roughened by small melanotic 
masses extending upward beneath it, but did not seem involved 
directly in the process (Fig. 7). The tumor was excised locally. 
The subsequent history of the patient is not known. 


The epidermis overlying the border of this tumor sends long processes 
like exaggerated interpapillary bodies down into the tumor mass. Be- 
tween these finger-like processes are groups of large densely pigmented 
cells. The pigment occurs mostly in the cells but some granules are seen 
outside them. From these groups of pigmented cells the tumor columns 
extend downward and soon lose all trace of pigment, though in some 
regions the pigment is present in small amounts for a considerable dis- 
tance from the surface. The deeper cells which contain no pigment are 
ovoid and arranged in alveoli. In some small areas this cell massing is 
absent and the cells are less uniform in size and shape, many spindle- 
shaped cells with long processes being found among them. The blood- 
vessels are confined to the larger bundles of connective tissue. 





Case VI.—Female, aged forty-six. This patient had a large 
pigmented, fungoid, nodulated tumor which projected 3 or 4 cm. 
beyond the sole of the foot. The surface was mottled (Fig. 8), 
firm, elastic and not easily injured. It was free from serrations 
and debris. 

The leg was amputated at the point of election. The ultimate 
result is not known. 


On section the midportion was deeply pigmented while the periphery 
presented large areas quite free from pigment. The extreme anterior end 
presented another area of slightly pigmented tissue (Fig. 9). This tumor 
showed less tendency than the preceding to extend to the surrounding 
tissue. Histologically the tumor consists of spheroidal and elongated 
cells running parallel with each other and perpendicular to the surface of 
the tumor. In the portion of the tumor which appears black on gross 
inspection both types of cells are sometimes pigmented and sometimes 
free from pigment. The white portion of the tumor differs from the 
melanotic portion only in the absence of pigment. Because of the large 
size of this tumor its relation to the skin could not be satisfactorily 
studied, but where it encroached upon the skin it appeared quite inde- 
pendent of the epidermis. 
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CasE VII.—Male. Photo loaned by Dr. J. W. Perkins. 
This tumor in its relations differs from the preceding cases and 
furnishes a transition between them and those to follow. It is 
fungoid and sessile and about 4 cm. in diameter. The summit has 
an irregular granulated surface, while the side is covered by an 
attenuated, imperfect epidermis. The pigment is so distributed 
as to give a mottled appearance (Fig. 10), 

Case VIII.—Male, aged sixty. The tumor was first noticed 
8 years ago as a small black spot which at times exuded a little 
fluid, so that the clothing adhered to it. The photograph of the 
leg (Fig. 11) was taken six months before the tumor was re- 
moved and the cross section photographed (Fig. 12). In this 
time it had doubled in size. At the time of operation the summit 
was pigmented and irregular and covered with elastic granu- 
lations, except at one point where bleeding had recently occurred. 
The periphery was covered with a thinned epidermis which ex- 
tended about the tumor like the hull of an acorn. 


On section the surface appears mottled from the intermingling of 
pigmented and pigment free areas. The epidermis is everywhere separated 
from the tumor by a considerable layer of connective tissue. Beneath the 
latter are cavities lined by many layers of ovoid cells with ovoid granular 
nuclei. Those nearest the centre are heavily pigmented. In some regions 
one sees solid columns of cells resembling those in specimens previously 
described which are continuous with the cell-lined cavities. 


CasE I[X.—Female, aged nineteen. Patient of Dr. G. A. 
Nickelson, Plains, Kansas. A year and a half ago the patient 
noticed a small spot on the skin over the tibia at about the junc- 
tion of the lower and middle third of the leg. It was excised. 
A year later masses appeared in the adductor group of muscles 
and in the groin. These also were excised. When the patient 
was examined there was a return of the primary lesion on the 
skin and a mass on the inner surface of the thigh, extending 
from a hand-breadth above the knee well above Poupart’s liga- 
ment. The mass was very dense and but slightly movable. The 
patient’s general health was perfect. 

The tumor mass in the thigh was removed in one piece (Fig. 
13). The recurrent tumor likewise was removed. The femoral 
artery and vein were freed from a point 5 cm. above Poupart’s 
ligament to the lower end of Hunter’s canal. The long saphenous 
vein at the point of entrance into the femoral was invaded by 
the tumor and had to be excised flush with the surface of the 
femoral vein. Sections of this tissue presented scattered ovoid 
or spindle cells imbedded in dense masses of connective tissue. 
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Melanoblastoma of the inner border of the foot. 
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Enlarged lymph-nodes below Poupart’s ligament in case of melanoblastoma of the sole of the foot. 
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Pigmented melanoblastoma of sole of foot. Protruding tumor eroding surrounding skin. 
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Large fungating melanoblastoma of the heel. The surrounding skin is unaffected. 





FIG. 9. 





Cross section of melanoblastoma of the heel. Pigmented areas alternate with pigment free areas. 








| Melanoblastoma of inner malleolus. The covering skin is thinned and defective. 
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Melanoblastoma of the leg. The skin covering it has become eroded. 


Fic. 12. 





Shows mottling of pigmented and pigment free areas. 


Tumor shown in Fig. 11 in cross section. 
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ball of the foot. 


Small melanoblastoma of the 





Photomicrograph of a section from a melanoblastoma of the sole of the foot. The typical alveolar | 
arrangement of the cells is shown. | 
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Photomicrograph from a section of a lymph-node in a case of melanoblastoma of the sole of the 














Melanoblastoma of the lower part of the thigh. 
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MELANOBLASTOMAS OF THE FOOT 


The local recurrence on the lower part of the calf still retained 
some semblance of an alveolar arrangement. 

CasE X.—Male, aged fifty-two. Patient of Dr. W. W. Duke. 
Six months ago following irritation from a nail in his shoe, the 
patient noticed a small ulcer on the sole of his foot (Fig. 14) over 
the metatarsophalangeal joint. At the time of examination it 
had attained a diameter of I cm. It presented a pale red granu- 
lar mass free from the border of the skin but about flush with 
the surrounding epidermis. Two months ago the glands of the 
groin began to enlarge and at the time of examination were 
2 to 4 cm. in diameter, the mass of glands extending from the 
groin to the promontory of the sacrum. A section removed 
from the edge of the primary tumor by Dr. Frank Hall showed 
the typical alveolar arrangement described in Case 1. Neither the 
primary tumor nor the metastasis gave evidence of pigmentation, 
but the colorless urine became pigmented upon the addition of oxi- 
dizing agents. This test was made by Dr. Duke and confirmed 
by Dr. J. P. Kanoky. The latter noted a marked increase in the 
pigment after the metastatic nodules had been X-rayed. 

Case XI.—An excised specimen removed from the sole of the 
foot was presented to me for study by Dr. Frank Hall. It was an 
ulcer 2x 3 cm. in diameter and presented the typical granular 
arrangement free from the border of the skin. The portion 
nearest the epidermal border was pigmented. The structure was 
alveolar with reticulated cell columns much resembling endothe- 
lioma. 





The variations in these cases are not so great as to conceal their 
essential similarity in course and structure. The disposition to form 
ulcerating or fungoid growths, to recur locally and to form secondary 
masses in the lymph-vessels and nodes has already been mentioned. As 
a rule tumors which ulcerate contain little pigment, though there was 
one notable exception in our cases. Case III was free from pigment 
in the centre but had a border of pigment about the periphery. 
Case IV was intensely pigmented in part and in part was pigment, 
free. Fig. 5 presents a pigmented appearance and is just begin- 
ning to extend above the surface. Cases VI and VII, which are like- 
wise definitely pigmented, are appended to show the difference in these 
tumors when they occur above the plantar surface. Several which have 
been observed on the dorsum of the foot presented an appearance simi- 
lar to Cases VI and VII, which appears to indicate that situation has 
an affect in modifying the clinical behavior. 

The structure of these tumors is fundamentally pseudo-alveolar 
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(Fig. 15). They appear to originate in isolated collections of cells be- 
neath the epidermis (Fig. 16). The early changes in the development of 
these tumors are identical with the early changes in the pigmented warts 
which so often give rise to malignant metastasis in neighboring lymph- 
glands. They differ from these in a more extensive local growth and a 
more delayed metastasis, but like them, extension is by way of the 
lymphatics and the metastases may or may not be pigmented. Corre- 
sponding to the general structure of moles in which the less pigmented 
areas are flatter, these tumors are less likely to be fungoid where they 
are free from pigment. 

The fact that these tumors either contain pigment or are closely 
related to those which do, furnishes the clue to their classification. 

Ribbert* has shown that the pigmented tumors, the melanomas, 
are derived from the chromatophores. These are cells which lie be- 
neath the epidermis, particularly along blood-vessels. Their specific 
function is the formation of pigment. Often, however, they do not exer- 
cise their function but lie dormant as colorless cells. These colorless 
cells may give rise to tumors which differ from melanotic tumors in 
only one respect—they do not contain pigment. 

The eye is preéminently the seat of melanotic tumors. In this region 
pigment-free tumors are sometimes observed which differ in no wise, 
either in structure or clinical course, from those which contain pigment. 
These have been collected by Schieck ? under the term leucosarcoma. 

The chromatophore cells are derived from the mesoblastic layer. 
Ribbert (/.c.) states that they are as deserving of separate classification 
as the endothelial cells. The chromatophores differ structurally from 
connective tissue cells in their larger, more granular nuclei and more 
abundant protoplasm which often extends between neighboring cells by 
long processes. 

The process of pigment formation is not thoroughly understood but 
the views presented by Meirowsky * embody the latest work upon the 
subject. According to him the chromatophores contain the enzyme 
which by oxidation of certain aromatic substances gives rise to the pig- 
ment. Neuberg* produced melanin artificially by adding adrenalin 
to a colorless extract of melanoma. 

That the elements for the production of melanin are present in the 
amelanotic tumors is indicated in Case X. This tumor showed no evi- 
dence of melanin and, furthermore, it was of a type from which pigment 
is usually absent. Yet the urine of this patient was tested for pigment 
independently by Drs. Duke and Kanoky and gave a positive reaction. 
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It would seem from this that even in the amelanotic tumors a substance 
is produced which needs only oxidation in order to become pigmented. 

The close relation of the tumors to the chromatophores is well 
shown in their structure. Those which develop upon congenital pig- 
mented tumors show a more alveolar arrangement and in general the 
spheroidal, more primitive type of cells is maintained. Even these cells, 
however, often become elongated. In the tumors without apparent 
congenital basis which presumably have developed from mature chro- 
matophores, the tendency to elongation is much more noticeable. This 
is true whether the tumor is pigmented or not, for it is the type of cell 
rather than its pigment content that determines the malignancy of the 
tumor. In beginning tumors it is often easy to follow the transition be- 
tween types of cells. The primary tumor cells are more nearly spherical 
while those farther from the point of origin are more spindle-shaped. 
The prevailing arrangement of the more primitive cells is pseudo- 
alveolar. This arrangement is often retained when the cells become 
lengthened. Ribbert (/.c.) suggests very justly that the shape of the 
cell cannot be determined by the observation of cut sections only, but 
that teased specimens of fresh tissue must be studied in order to 
appreciate the length of the protoplasmic processes. This method, it 
may be noted, is often an aid in differentiating the tumor cells from 
the overlying epidermis. 
. The foregoing is sufficient to suggest that the tumors of this group 
are genetically identical. Even more emphatically does their clinical 
course indicate the same thing. They resemble in every characteristic 
melanomas in other situations. Both the pigmented and the non- 
pigmented types find their counterpart in like tumors of the eye. The 
topographic relations of the tissues from which they spring cause certain 
modifications which, however, need not cause any confusion. In both 
there is the same tendency to late metastasis. Those which develop from 
pigmented spots upon the scalp and arm resemble still more closely those 
of the foot, in that they metastasize in the regional lymphatics and 
relentlessly recur. The occurrence of the amelanotic type upon the arm 
or scalp has not been established. Perhaps it is the trauma to which 
the sole of the foot is subjected which tends to stimulate the chromoto- 
phores to multiplication. Several of the recorded cases and Case X of 
our own indicate the truth of this. I observed one case of a light brown 
papilloma of the forehead which when injured gave rise to pigment-free 
metastases in the cervical lymph-glands. 

The question of the relation of these tumors to epithelial tumors is 
well answered by the metastases and recurrences. In these the cells 
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become more fusiform and in some instances nearly pure fibrous tumors 
result (Fig. 17). With each recurrence the deviation is further away 
from any resemblance to epithelial cells. 

To classify these tumors with the sarcomas seems unwarranted. 
They are derived from specially modified connective tissue cells which 
because of their assumption of a specific function are entitled to separate 
classification. Their disposition to metastasize by way of the lymphatics 
shows them to be different from sarcomas. They differ as much from 
the typical sarcomas as do the endotheliomas. In the more embryonal 
type there is in fact an approach to the sarcomas in that while they 
primarily involve the regional lymphatics, they soon pass beyond these 
and disseminate diffusely in the blood stream. This is quite in accord 
with the preceding argument for identity of the melanomas. The less 
differentiation from the connective-tissue cell the chromatophores have 
undergone the more closely the resultant tumors would be expected to 
resemble the embryonal connective-tissue tumors—the sarcomas. 

To Ribbert (/.c.) likewise we owe an escape from the perplexities of 
nomenclature. The pigment-free choroidal tumors have been called 
leucosarcoma. In the group of tumors under discussion, in order to 
designate the pigment-free varieties one would be obliged to adopt 
the cumbersome name of amelanotic melanomas. Ribbert classifies them 
as chromatophoromas, an awkward but accurate term. Mallory in his 
recent work accomplishes the same result by a less radical departure 
from familiar nomenclature. He adopts the term melanoblastoma, 
which is equally as comprehensive as Ribbert’s term and has the ad- 
vantage of greater euphony. 

The adoption of a group name for all pigmented tumors has the 
advantage of not placing any special emphasis upon benign and malig- 
nant forms. In these tumors a distinction along this line is particularly 
difficult, because the transition is gradual and not clearly indicated 
externally. In considering them, therefore, there is particular need 
of accurate judgment of individual tumors. They should be classed 
together under a name which expresses their common origin rather than 
any peculiarity of behavior. 

In addition to the cases above recorded we have been able to find 
the following in the literature: 


I. Brrxetr’: Small ulcer on sole of foot which began a year and a half 
ago as a hard lump under the surface of the skin. Six months ago glands 
in the groin began to enlarge and the leg became cedematous. Numerous nodules . 
appeared on the surface of the body. At postmortem the lumbar glands were 
found to be enlarged. The lungs and liver were free. 
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II. Durer’ reports a case which he believed was sarcoma, but which in one 
region was carcinomatous. 

III. Potartton’: F., twenty-seven. An ulcerated pigmented tumor which 
was movable on the underlying tissue. Nodules of the same nature extended 
along the lymphatics and there were enlarged glands in the inguinal region. 
At autopsy the cerebrum contained many nodules but other viscera were free. 

IV. Murry’: F., forty-six. The patient felt a small growth beneath the 
skin of the heel a year ago. Later this broke through the skin and appeared as a 
fungoid growth the size of a raspberry. This was removed by an elliptical ex- 
cision. New nodules appeared near the site of the excision and were removed 
but were in turn followed by a new crop of nodules. The foot was amputated 
above the ankle four months later. One year later nodules appeared all over 
the surface of the body. This author has seen a few other cases and recurrence 
always took place whether amputation was done or not. 

V. YERSIN®: F., sixty-three. A year before operation a black spot on the 
sole of the left foot, which had remained unchanged for over forty years, began 
to grow. When examined it was the size of a hazel-nut, prominent and sur- 
rounded by secondary nodules. There were also two black nodules on the dorsum 
pedis. The epidermis was thinned but unbroken. Finger-like processes extended 
downward from the Malpighian layer about and between the nodules. The tumor 
was composed of intersecting bundles of ovoid cells with ovoid nuclei. Some of 
the cells contained pigment granules. 

VI. Jessett™: F., forty-two. Two years ago the patient injured her foot 
by a nail projecting from the sole of the shoe. A sinus which discharged clear 
fluid remained. Gradually granulations appeared, which were scraped away and 
the surface cauterized. Healing took place in two months but the scar broke 
down and gave place to new granulations. Six months later a fungoid mass the 
size of a shilling and 1% in. in height had developed. This was again destroyed. 
Four months later a large fungoid mass had appeared and Chopart’s amputation 
was done. There were no enlarged glands in the popliteal space or groin. The 
microscopic diagnosis was alveolar sarcoma. 

VII. Renn”™: Infant. A tumor as large as half a walnut appeared on the 
dorsum pedis. It was covered by a thin skin but the bluish-red tumor was 
apparent beneath. It was incised by the family doctor and a large fungoid mass 
rapidly developed. The foot was amputated and the patient recovered. The 
microscopic diagnosis (Weigert) was sarcoma. 

VIII. Mermet”™: M., fifty-two. A painless, hard nodule appeared at the 
external malleolus after an injury. Two years later the growth was irregularly 
pigmented. The tumor was more firm in consistency than ordinary sarcoma. 
Several lentil-sized tumors appeared in the neighborhood of the main tumor 
and in the inguinal region. Local removal of tumor and inguinal glands. The 
microscopic diagnosis was melanotic alveolar sarcoma of Billroth. 

IX. NasseE“: M. A pigmented sarcoma of the foot. The author could 
trace, after amputation, beginning metastases along the dorsal vein. 

X. Sterner‘: Numerous tumors of various sizes appeared upon the sole 
of the foot, apparently developed from a small nodule which had been present 
since childhood. The smaller nodules felt hard but the larger ones had grown 
through the skin, were covered only by a thin epidermis and were compressible. 
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One nodule excised for examination was declared to be a carcinoma but was 
said to resemble closely the multiple pigment sarcoma of Koposi. The whole sole 
of the foot was removed and the defect covered by a transplant. There was no 
return two years later. 

XI. Causer”™: F., fifty-eight. Injured foot by nail in shoe three years be- 
fore. An ulcer was excised four months after the injury. Six months later an 
ulcer reappeared and soon gave place to a prominent tumor. The popliteal and 
inguinal lymph-glands were not enlarged. The growth was removed by local 
excision. The microscopic diagnosis was “sarcoma globo-cellulare.” 

XII. Morestin *: M., forty-eight. The patient, a negro, had noticed for 
eighteen years a papilloma on the sole of his foot, which began to grow a year 
before he came under observation. The tumor when examined measured 8x9 
cm., was bosselated and deeply pigmented. Near it was a separate nodule as large 
as a bean. It was not painful. There were no palpable glands in the popliteal 
space, but a dense mobile mass in the groin. The leg was amputated and Scarpa’s 
triangle was cleared out. The microscopic diagnosis was spindle-celled melano- 
sarcoma. 

XIII. MarcHanp”™: F., sixty. The patient first noticed a pigmented spot 
on the sole of the foot. At the time of death, which occurred from lung em- 
bolism, the tumor was 4.5x3 cm. and had overhanging edges. It was dense 
and deep black in color. At the base of the toe was a group of black nodules. 
From this point to the dorsum were a number of varicose strands which appeared 
blue and resembled skin veins. In the inside of the right calf were many deep 
black nodules and on the inside of the thigh many small ones. When the skin 
was raised from the dorsum of the foot the varicose strands mentioned above 
appeared as irregularly distended lymphatics 5 to 8 mm. in diameter. These 
lymphatics could be followed along the calf and thigh to the inguinal glands. 
The thigh veins were filled with brown-red thrombi but were free from tumor 
masses. The thoracic duct was not affected nor was there any visceral metastasis 
indicative of blood-vessel involvement. Microscopic diagnosis, melanocarcinoma. 
The cells were epithelial-like, more or less pigmented, with pale nuclei and large 
nucleoli. The connective tissue enclosed masses of cells which united to form 
systems which likely corresponded to the lymph vessels. 

XIV. GAucHER ET ABRAMI”™: F., thirty-seven. Two years ago the patient 
observed a pigmented spot on the sole of the foot. It remained stationary 18 
months, and then enlarged rapidly for three months. It was diagnosed melano- 
sarcoma. It was 1% in. in diameter and was mobile, but the skin about it was 
slightly infiltrated. The surface was not ulcerated but was finely granular. The 
treatment recommended was the thermocautery followed by fulguration. 

In the discussion of this case Gaston stated that the X-ray in these cases 
gives deplorable results, inasmuch as a local cure results but gland metastasis 
takes place. Hallopeau remarked that in all the cases he had seen the glands 
were involved. Lenglet stated that melanotic tumors are more diffusely spread 
than is apparent. Even in wide excision cells may be found distributed throughout 
the muscle. ° 

XV. Lanpois”: F., thirty-two. A papillary tumor of the dorsum pedis . 
which developed in two years. Histologically it was a nevus formed of nerves 
and chromatophores. 
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XVI. Bonnet”: F., seventy-two. An ingrowing nail followed by proud 
flesh resulted in a tumor the size of a mandarin. It was red for the most part 
but in some places was sepia black. It was covered with a thin exudate but was 
not tender. There were melanotic spots on the anterior surface of the leg, and 
a gland the size of a nut in the groin but none in the popliteal space. The toe 
was amputated. 


In summarizing the evidence above collected it becomes apparent 
that a clinical picture of striking uniformity results. The variations, 
which are slight, are found to be in harmony with the anatomic 
differences. 

Age.—The disease is one of advanced age. The case in the new- 
born, as reported by Rehn, was more vascular than the type. Our 
Case IX was 17 at the true onset. The initial lesion was not observed 
by us but the subsequent course has been typical, and in spite of 
strenuous surgery will probably continue so. 

Sex.—In the cases reported in the present paper males prepon- 
derate, but this proportion does not seem to be borne out by the reported 
cases, which are mostly in women. 

Duration.—In a few cases there had been a lesion previous to the 
tumor, in one of ours as long as 8 years. In the case of Steiner 20 
years had elapsed. From the beginning of active growth until the 
inguinal glands become involved, from 6 months to 2 years ordinarily 
elapse, and until termination of the disease usually from 2 to 6 years. 

Dissemination.—These tumors spread by way of the lymphatics. 
In a few instances only has a diffuse dissemination occurred. Nasse 
(l.c.) stated that in his case the veins of the dorsum of the foot were 
involved. Marchand’s (J.c.) description is so clear on this point that 
one cannot but believe that in Nasse’s case as well the veins he describes 
were pigment-filled lymphatics. The great viscera which are the usual 
site of blood-vessel metastasis are singularly free in this affection. 
Judging from the usually widespread lymphatic involvement it is 
strange that central metastasis by the thoracic duct is not more frequent. 

Local Recurrences.—The disposition to local recurrence is striking. 
This is explained by the mode of growth. Long processes extend into 
the clefts between fibrous tissue bundles and probably into the lym- 
phatics, as Marchand suggests. Lenglet emphasizes particularly the 
disposition of these tumors to extend far beyond their apparent border. 
Those which appear as projecting sessile tumors with a thin epidermal 
covering are more nearly circumscribed than the ulcerating type, as 
one might expect from their histological structure. 

Physical Appearance—The variability of the physical aopearanee 
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is in striking contrast to the clinical similarity. In form they vary 
from small excoriated ulcers not unlike any indolent ulceration to large 
angry-looking, fungoid, pigmented masses. The variability in form is, 
however, not essential. They are all tumors which arise in the dermic 
or subdermic tissue and push through their covering, the difference in 
form depending upon whether or not they just destroy the skin or 
project above it. The characteristic portion lies beneath the skin, not 
above it. 

Diagnosts—To determine whether or not a mole has taken on 
malignancy is not always easy. If the growth has been stationary 
and presents no local change it may, with a certain reservation, be 
regarded as benign. However, in a case of papilloma of the scalp 
(Treatise on Tumors, Lea and Febiger, Fig. 145, p. 254) there was 
no evidence of irritation, yet a chain of melanotic glands was found in 
the temple and-neck. Any reaction in the papilloma should suggest 
malignant change, and if growth has taken place at one point of the 
tumor or in its vicinity malignancy is certain. (Fig. 18 represents begin- 
ning malignancy in a melanotic wart of the thigh.) 

Congenital angiomelanotic tumors of the foot are sometimes seen, 
(Rehn’s case) which take on the character more of angiomas than of 
melanomas even if one admit that they do actually contain pigment. 
There are as yet not sufficient data to permit one to separate them from 
the group under discussion. Adequate histological study of such cases 
has not been recorded. 

Those which have taken on a fungoid growth and are pigmented, 
particularly when associated with enlarged glands in the groin, make 
a picture that is unmistakable. The smooth, deep red granular points 
looking through a punched-out aperture is very characteristic. The 
surrounding skin is sometimes irregular if the granulations project be- 
yond the surface. If the granulations project through the skin beyond 
the general border of the skin defect the diagnosis is unmistakable. 
The lymph-glands are hard and usually discrete. The popliteal glands 
escape for the reason presumably that the deep lymphatics drain into 
them while the superficial vessels drain into the inguinal alone, which 
are, as a rule, the glands first affected. 

Differential Diagnosis ——Our first case was mistaken on the first 
visit for a perforating ulcer. The chronic painless course of the latter, 
together with the fact that it occurs most frequently in advanced years— 
in 95 cases in 136 it occurred after the fortieth year (Mirapeix)— 
makes it easy to mistake for a beginning malignant tumor. In our case, 
there was a distinct anesthesia of the foot, the patient having had 
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an alcoholic neuritis which tended to warrant a snap diagnosis. Per- 
forating ulcer is dependent upon neuropathic conditions of which 
alcoholic neuritis is one of the most frequent. In addition to this may 
be mentioned tabes, general paralysis, syringomyelia and traumatism. 
Diabetes also is said to be a frequent cause. The importance of these 
etiological factors should not be overlooked, but inasmuch as they may 
only complicate the diagnosis, as in our case, the chief reliance must be 
placed in the appearance of the ulcer itself. The perforating ulcer when 
deep enough to involve tendon and bone is recognizable at a glance. 
When it is in the process of healing the floor may be covered with 
sluggish granulations which are continuous with the surrounding epi- 
dermis, not projecting from it, as in melanoma. 

Prognosis—These tumors must be reckoned among the most fatal, 
but in some of the very early cases cure may be possible. They have 
not in all cases been accorded intelligent treatment but it is a question 
whether any treatment can be of avail. Very early diagnosis is abso- 
lutely essential. Unfortunately when they reach the surgeon they have 
usually already been subjected to local irritation which has but stimu- 
lated their growth. 

Treatment.—Theoretically at least local treatment would cure them 
if done very early. Yet there is never any assurance that the tumor is 
strictly localized. One must assume, in fact, that the superficial set of 
lymph-glands in the groin are already involved. They should therefore 
be excised in all cases. The danger of elephantiasis of the leg follow- 
ing a too free removal of glands is to be kept in mind. The deep set of 
lymph-nodes will not be involved in the early cases. 

The question as to wide local excision or amputation is likewise 
unsettled. In early cases local excision should, theoretically, suffice, 
but there is nothing in literature to justify such a procedure. On the 
other hand, if dissemination has already taken place, amputation 
will avail nothing. The patient may as well in that event use his foot 
during the small span of life still remaining to him. The fungoid type 
should give a better prognosis than the ulcerous and should give more 
encouragement to radical operation. When glands along the iliac 
vessels are involved any operation is useless. 
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OF THE 


AMERICAN SURGICAL ASSOCIATION. 


Annual Meeting Held in New York City, April 9, 10, and 11, 1914. 


The President, Dr. Wittiam J. Mayo, in the Chair. 


PRESIDENT’S ADDRESS 
THE PROPHYLAXIS OF CANCER 


THE President, Dr. WiLt1AM J. Mayo, delivered an address en- 
titled, The Prophylaxis of Cancer, for which see page 805 of the June 
ANNALS OF SURGERY. 


SOME PROBLEMS IN THE EARLY DIAGNOSIS AND TREATMENT 
OF SARCOMA OF THE LONG BONES 


Dr. WILLIAM B. CoLey (New York City) submitted the results of 
I2I cases coming under personal observation. Of the cases in which 
the mixed toxin treatment was used either before amputation in the 
hope of saving the limb, or immediately thereafter in the hope of pre- 
venting recurrence, 19 have remained well for from 3 to 15 years. In 
the cases in which the toxins were not used 4 have remained well for 
over three years. Attention is called to the extreme malignancy of sar- 
coma of the long bones, especially of periosteal sarcoma. Of the older 
statistics quoted by Butlin nearly a generation ago, in 143 cases of perios- 
teal sarcoma of the long bones, only one remained well after three years 
from date of operation. In all these cases most radical operation was 
performed,—high amputation; and in femur cases, at the hip-joint. 
The most recent and very valuable statistics published were in the dis- 
cussion before the Royal Society of Medicine in London two years ago 
on Sarcoma of the Long Bones. Of 106 cases observed in the last 
decade at St. Thomas’s Hospital in London, 53 were suffering from 
periosteal sarcoma, and only one of these remained well three years 
after operation. Of the total number of cases, including the central or 
myeloid type, only ten were alive and well three years after operation. 
The preliminary use of the mixed toxins has, however, resulted in 
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the saving of the limb in 9 cases in my own experience. Combin- 
ing this with the experience of other men the toxins have proved 
successful in about 20 cases. The results of this series of cases I 
believe establish beyond reasonable doubt the advantages of the pre- 


liminary use of the toxins before sacrificing the limb; and, after opera- 


tion, as a prophylactic against recurrence. 

Early diagnosis requires accurate clinical knowledge of all the con- 
ditions most likely to simulate sarcoma; and, also a great amount of 
actual examination and careful clinical study of a large number of cases 
of sarcoma of the long bones. The tactile sense is of inestimable diagnos- 
tic value. While the X-ray may often be misleading in the early stages of 
sarcoma of the long bones, it may also be of valuable help in making early 
diagnosis, and large experience in interpreting the X-ray is required. In 
periosteal sarcoma there are lesions that closely simulate sarcoma, espe- 
cially in the non-ossifying type. Tuberculosis, syphilis and chronic 
osteitis may simulate this condition and here the X-ray is of very great 
help. In such cases the tendency of new bone to form spicules which 
stand out or radiate at right angles to the shaft of the bone is regarded 
by many authorities as characteristic of sarcoma. Personally, however, 
I have observed many important exceptions to this rule. The advan- 
tages and disadvantages of exploratory operation and microscopical 
examination of the specimen removed are discussed at length. With the 
history and clinical signs strongly positive I would not subject the 
patient to the risk of an exploratory operation, but would immediately 
perform the operation indicated. Upon two such occasions I did total 
excision of the clavicle for a rapidly growing periosteal tumor of only 
three weeks’ duration. Another group of cases in which I would not 
do an exploratory operation is that in which, though the clinical evidence 
be less strong, the anatomical location of the tumor might render proba- 
ble severe hemorrhage, and a sinus, difficult to heal. Exploratory opera- 
tion is indicated in cases of sarcoma of the upper end of the tibia or 
lower end of the radius in which it is most important to know the type 
of tumor being dealt with. The exploratory operation is also indicated 
in periosteal sarcoma of both the shaft and the extremities of the long 
bones, especially in the early stages. The chief requirements for the 
early diagnosis of sarcoma of the long bones may be summarized as 
follows : 

1. A more careful study of all known clinical data. 


2. A large clinical experience in the diagnosis of sarcoma of the 


long bones. 
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3. Early X-ray examinations in all suspected swellings of the long 
bones, especially those following trauma. 

4. Exploratory operation and microscopical examination of the 
tissue removed in selected cases, but not as a routine measure. 

5. The importance of not placing implicit reliance upon the negative 
report of the pathologist, especially when in conflict with clinical and 
X-ray evidence that is strongly positive. 

Dr. CHARLES A. PoRTER (Boston) reported that in a case of sarcoma 
of the upper lumbar vertebra in a boy of nineteen, the condition at opera- 
tion was found to be typical giant-cell sarcoma. Curetting would have 
been ineffective. There was free bleeding and the wound was packed. 
Large doses of the Coley toxins were given and the boy is perfectly 
well one year and a half since operation. 

Dr. JoHN H. Gippon (Philadelphia) had had one case of periosteal 
spindle-cell sarcoma in a girl of seventeen; prompt recurrence after 
incomplete operation, refusal of shoulder-joint amputation. She was 
then given the toxins and X-rays. It has now been five years with 
absolutely no evidence of recurrence. The woman has since married 
and borne a child. In another case his assistant at the Pennsylvania 
Hospital, Dr. Allen, operated for a recurrent spindle-cell sarcoma of the 
forearm. Prompt recurrence taking place the patient was put on the 
toxins and X-ray treatment. The growth melted under it, and at 
present, 8 or g months since the treatment was started, there is no 
evidence of recurrence. 

Dr. THomas W. Huntincton (San Francisco) said that he was 
able to report two satisfactory cases treated with the Coley toxins. In 
each case he began with infinitesimal doses ; in one case after extirpation 
of the clavicle. While the objection may be made that the operation 
cured the patient, it has now been six or seven years since treatment, 
which extended over six months, and there has been no recurrence. 
The second case was a large spindle-cell sarcoma following in six months 
the kick of a horse in the muscles of the right thigh. The tumor was 
removed by the physician in the country but it immediately returned. 
Dr. Huntington then did an extensive operation and placed the patient 
upon infinitesimal doses of the toxins, increasing these to the point of 
tolerance. The patient has now been well for about a year, and reports 
that in every respect his condition is satisfactory. 

Dr. ARCHIBALD MACLAREN (St. Paul, Minn.) said that his partner, 
Dr. T. deWitt, had obtained his own toxins from a case of erysipelas 
and, using them, obtained a real result. In one case of partial removal 
of a spindle-cell sarcoma of the parotid treated by the toxins there was 
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recurrence inside of a year. Under the toxins the growth entirely dis- 
appeared. There was again a return which disappeared after an ordi- 
nary attack of typhoid fever. In five years the woman died with general 
sarcomatosis, so that the original condition must have been sarconta. 
There is no question that the growth disappeared after typhoid fever, 
nor is there any question of its complete disappearance under the 
administration of the toxins. 

Dr. Howarp LILIENTHAL ( New York) had used the toxins regularly 
and consistently and had had fewer recurrences than he thought possible. 

Dr. W1LL1AM L. RopMan (Philadelphia) had had no case of recov- 
ery after the use of the toxins for lesions in the long bones; yet had 
had cases in which the condition was improved after the use of the 
toxins when the lesions were in the throat and in one case in the parotid 
gland. The most marked case he had ever seen of benefit or relief was 
a patient of Dr. Kuhn of Louisville. Dr. Kuhn had operated five or six 
times on a young man of twenty, the growth promptly returning after 
each operation. The toxins were then resorted to, with the result that 
the young man is now a practicing physician and is well in every way. 
The condition occurred 16 years ago. In another case of sarcoma of the 
parotid who had undergone two operations, and who now declined the 
third operation, the toxins were used with complete disappearance of 
the growth. He had seen many other cases operated on in which he 
thought, that had the treatment been persistently carried out complete 
cure would have resulted. He had not seen any good results from the 
use of the toxins in carcinoma. 

Dr. N. B. Carson (St. Louis) said that in a patient seen many 
years ago with a tumor under the clavicle with a diagnosis of sarcoma 
a second operation was refused. They then used the Coley toxins and 
the tumor gradually disappeared. He was able to follow the patient for 
a number of years after the injections and there was no return when 
last heard of. In another case in the practice of a colleague the whole 
lower abdomen was filled with what was taken to be a sarcoma. Under 
the use of Coley toxins the tumor gradually disappeared and the patient 
was well three years after treatment He had at present the care of a 
young doctor who had a sarcoma of the humerus operated on when 
first seen and which recurred. The infection had involved the shoulder. 
He did a second operation and since had been using the Coley 
toxins. On the anniversary of the operation the patient writes that 
he is perfectly well and doing a large practice. Dr. Carson had some- 
times used the toxins in sarcoma without success; and, frequently, in 
carcinoma with no success whatever. 
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Dr. WILLY MEYER (New York City) said the point mentioned by 
many speakers of the Coley toxins having no effect in carcinoma is sub- 
stantiated in his own observation ; neither has it any effect in endothe- 
lioma. It had been his peculiar misfortune to have two patients with 
small tumors on the back simulating atheroma. In one case which he 
operated the condition was endothelioma. In another case the patient 
had at the same time a scirrhus of the breast. In these cases the toxins 
had no effect. In another case of sarcoma of the chest there were all 
the typical symptoms of tumor in the anterior mediastinum, compression 
of veins, etc. The patient, a doctor, insisted upon thoracotomy. He 
was first referred to Dr. Coley, but became discouraged because of 
fever and chills attending the serum treatment and again asked for 
operation. Again he was persuaded to continue the toxin treatment. 
Now this patient writes that he is so much better that he wants to con- 
tinue the treatment at his own home. There is no doubt that sarcoma, 
and inoperable sarcoma particularly, needs the Coley toxins besides the 
X-ray treatment. 

Dr. STANLEY STILLMAN (San Francisco) reported that in a case of 
sarcoma of the chest wall, attributed to the irritation produced by lean- 
ing over a boat in fishing, the tumor entirely disappeared upon the Coley 
toxins. The man, however, had mediastinal metastasis, and died just 
as he was thought to be getting well; the parent growth entirely disap- 
peared. It is important to remember in connection with Dr. Coley’s 
paper that periosteal sarcomata are rarely recovered from. In his own 
experience, the cases amputated or disarticulated without the use of the 
Coley toxins died generally within one year. After amputation the use 
of the toxins may produce recovery. 

Dr. CHARLES H. Peck (New York City) added the report of one 
case of incompletely removed sarcoma of the submaxillary region oper- 
ated upon five years ago, which was treated afterwards with the Coley 
toxins and was followed by a complete cure. He had used the toxins in 
a number of cases but this is the only one with beneficial results. 

Dr. JoHN B. Murpuy (Chicago) said that we are indebted to Dr. 
Coley for keeping alive an element of hope. In the history of sarcoma 
we find many things influencing cases positively sarcomatous to recovery. 
Dr. Coley has kept to a system, and that system shows that something 
produces a change in the cells. We have learned from Abderhalden that 
the protoplasm of each individual cell produces an enzyme and that 
enzyme has a specific inhibiting effect in the blood. That seemed to him 
to be the line in which Dr. Coley’s work for so many years had directed 
us, and in which we should have hope 
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Dr. ARTHUR DEAN Bevan (Chicago) said that he was prepared 
to accept the fact that in the course of thousands of cases a limited small 
number, which if all of the cases were taken into consideration, amount 
to a considerable number but small percentage, have been influenced 
by the use of toxins. In 75 or 100 cases he had never seen a cure from 
the use of the toxins in either carcinoma or sarcoma. He had seen 
marked effects and continued to use the toxins in inoperable cases. 
In his experience the X-ray had been of very much more benefit in both 
inoperable carcinoma and sarcoma than the toxins. He believed both 
should be employed, but with the emphasis upon the toxins; they simply 
give a possibility, not any great assurance of benefit. 


THE TWO-STAGE OPERATION ESPECIALLY IN ITS RELATION TO 
TREATMENT OF CANCER 


Dr. GEorGE W. CriLe (Cleveland, O.) read a paper with the above 
title, for which see page 57. 

Dr. Frep B. Lunp (Boston) had employed the two-stage operation 
in ulcer and cancer of the stomach only in cases in which the patient 
was very weak. In cases in which there is doubt of the diagnosis of 
cancer he would be more inclined to use the two-stage method than in 
those in which he was sure of cancer, because not only may cancer 
progress during the waiting stage, but it may be more extensive than 
anticipated, and the adhesions from the previous gastro-enterostomy 
may hamper a thorough operation at the second stage. In cases in 
which resection is easy, the patient in good condition, he should never 
think of the two-stage operation in undoubted cancer of the stomach. 

Dr. JAMES E. Moore (Minneapolis) had for a long time been a 
firm advocate of the two-stage operation in selected cases. He knew of 
no more satisfactory procedure than, with enlarged prostate and infected 
bladder where ether anesthesia would be fatal, under a local anesthetic, 
to make a small incision suprapubically and drain the bladder. He was 
also in accord with Dr. Crile in reference to appendectomies. There is 
a strong tendency to undertake too much and to interfere with some of 
the undertakings of the Almighty. Many times had he opened a large 
abscess and, not being able to find the appendix without ripping things 
up, had left it, had the patient recover, did a second operation followed 
again by recovery. 

Dr. Howarp LILiIENTHAL (New York) said it is now five years 
sitice he emphasized in a paper published in the ANNALS OF SURGERY 
in 1910 what he thought was the importance of the two-stage operation 
in resection of the pylorus. Since then he had concluded that the 
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method is even more valuable than he at first thought. In gastric ulcer 
cases particularly it is of importance. Some years ago he undertook 
a two-stage pylorectomy in which a large tumor the size of a duck’s 
egg disappeared in two weeks. He let the patient go and he came back 
with a recrudescence undergoing carcinomatous change. He operated 
on him and he got well. By making a median incision, or even a left- 
sided incision for the gastro-enterostomy, by examining the pylorus 
with great gentleness, using no gauze or other packing, there will be no 
adhesions at the time of the second operation. 

Dr. ArPAD G. GERSTER (New York) said there is not a doubt that 
the two-stage operation, where indicated by special conditions, is a 
very useful expedient ; but, the argument advanced by Dr. Moore, that 
in appendicitis we are doing too much and thus interfering with the 
designs of the Lord, might be applied to all surgery, which is all an 
interference with the designs of the Lord. There is a great difference 
between doing a two-stage operation where necessary, and doing it 
under all circumstances. The broad application of this principle as 
a routine is entirely unnecessary. If ever he himself had to be oper- 
ated on he would be willing to run a little additional risk in order to 
get through at one clip. An extended experience in surgery demon- 
strates that in the majority of all major cases the two-stage operation 
is unnecessary. We ought to diminish the anguish and suffering to 
which the patient is subjected by an unnecessary operation. Further, it 
would hamper the hospital surgeon to a tremendous extent when ten or 
fifteen patients must be operated upon in three or four hours. 

Dr. FREDERIC KAMMERER (New York), with regard to the two- 
stage operation in tumors of the pylorus, said we have all done a gastro- 
enterostomy for such tumors in cases in which the tumors have disap- 
peared, being purely inflammatory in type. He has done the secondary 
operation in three cases in which no tumor remained. His experience 
in carcinoma differs from that of Dr. Lilienthal, for after a gastro- 
enterostomy at the first stage, he had found the removal of the tumor 
at the second stage much complicated. It is his belief, especially when 


it is considered that these patients, although with low hemoglobin count, 


will stand an operation remarkably well, that it is better and easier to do 
a resection and gastro-enterostomy at one time. 

Dr. ALEXANDER PRIMROSE (Toronto) said that while Dr. Crile had 
shown us that the two-stage operation has a very valuable application, 
he quite agreed with Dr. Gerster that it should not be the routine method 
of procedure. For example, Dr. Crile spoke of the value of drainage 
of loops of gangrenous bowel ; here he would take issue with him under 
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certain conditions, and in illustration would refer to volvulus high up 
in the small bowel where the gangrenous area existed within some twelve 
inches of the duodenojejunal juncture ; there the excision of the bowel 
was made, or rather, drainage with partial excision because no further 
operation could be done, and we had here the further difficulty of nutri- 
tion to contend with. We were compelled to do a second operation in 
twelve days, and the condition of adhesions was such that the operation 
was exceedingly difficult and the patient succumbed. We could have 
possibly saved this life if we could have performed immediate operation 
in the first stage. Another case of volvulus of the small intestine occur- 
ring at a lower point was mentioned by him in which the bowel was gan- 
grenous. Resection and anastomosis were followed by recovery. He 
would also take issue in acute appendicitis. The gangrenous and septic 
appendix is a source of great danger and should be removed if at all 
possible to get it out. His experience is that there is also danger 
of spreading infection along the lymphatics with resulting subphrenic 
abscess when the appendix is left in and the abscess drained. 


SYSTEMIC BLASTOMYCOSIS 


Dr. CHARLES A. Powers (Denver) read a paper with the above title, 
for which see page 815, June ANNALS OF SURGERY. 

Dr. ARTHUR D. BEvAN (Chicago) said that these cases are more 
frequent than is generally recognized. The Germans for a long time 
doubted the existence of this lesion, but it is quite as definite as syphilis 
or tuberculosis. Treatment rests upon the use of potassium iodide 
plus the X-ray, and by this treatment nearly all local cases are curable. 
So far none of the systemic cases under the observation of Dr. Ormsby 
and himself have gone on to recovery. 

Dr. N. B. Carson (St. Louis) said sometime ago we seemed to have 
an epidemic of blastomycosis in St. Louis and two or three of the cases 
were of the systemic type, all of which died. They seemed to tolerate 
drugs very badly. We tried varying forms of treatment and in the local 
cases with very good results. 

Dr. EMMET R1IxForpD (San Francisco) said there is some little con- 
fusion on this subject in the minds of some of the speakers. The term 
blastomycosis is given to this disease which Dr. Powers has reported. 
The organism is very different from the blastomyces, that is, the fungus 
which multiplies by budding. The cases mentioned by Dr. Bevan were 
cases of true blastomycosis. The disease reported by Dr. Powers is 
entirely limited to California and to a single valley—San Joachim valley. 
The first case was found by himself in 1894. Dr. Gilchrist confirmed the 


110 











RESUME OF RONTGENOLOGICAL DIAGNOSIS 


observations as to the character of the organisms which he thought 
were coccidia. Dr. Stiles, of Washington, to whom the material was 
then submitted, gave the name coccidiodes. Shortly thereafter they 
found a second case in which the organism was distinctly different as 
were also the clinical manifestations. The organism in this second 
case was much larger. There was high fever, great depression, and 
death occurred within six weeks of the first manifestation of the lesion. 
In the first case which lasted two years, nothing did any good except 
vigorous local surgical procedures. Before the man died his face, eyes 
and mouth were destroyed. There were lesions in his bones and at 
autopsy his lungs were found to be completely consolidated with innu- 
merable white tubercles about the size of oldish miliary tubercles. The 
adrenals were as large as duck eggs and consolidated with caseous 
material. 


THE VALUE OF GLUZINSKI’S TEST IN THE DIAGNOSIS OF 
GASTRIC ULCER 


Dr. JOHAN NICOLAYSEN (Christiana, Norway) read a paper with 
the above title, for which see page 821 (June). 


RESUME OF THE RONTGENOLOGICAL DIAGNOSIS OF SURGICAL 
LESIONS OF THE STOMACH AND DUODENUM 


In this paper Dr. GEORGE EMERSON BREWER and Dr. Lewis GREGORY 
CoLE (New York City) presented the results obtained in the study of 
50 or 60 rontgenograms of one patient in various postures, taken in 
several series at intervals of two hours until the stomach was empty. 
They have perfected a true rOntgenocinematographic machine, capable 
of making 50 rontgenograms of a single cycle, or 200 rOntgeno- 
grams of an individual peristaltic contraction from the fundus to 
the pylorus. The information gained by such an examination in- 
cludes: Size, position and shape or type of the stomach; activity 
of peristalsis and width of peristaltic contractions; character of the 
systole and diastole; depth of the rugz and the direction in which they 
run; degree of dilatation and the motor phenomena of the descending 
and horizontal duodenum ; character of the pyloric sphincter and of the 
cap (pilleus ventriculi). 

The interpretation of findings has been worked out by a study of 
about 20,000 réntgenograms of 680 cases. A report on 27 consecutive 
cases examined réntgenographically by Dr. Cole and operated upon 
by Dr. Brewer shows the accuracy of the method. 
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The clinical history, physical examination and gastric analysis were 
unknown to the rontgenologist. In the evidence furnished by this series 
of 27 cases we find that of the 21 cases definitely diagnosed by the 
Rontgen method, subsequent operation proved that 20 were correctly 
diagnosed and one incorrectly. In 10 of these cases the diagnosis was 
negative regarding the presence of a gastric or duodenal lesion, although 
the clinical history was so strongly suggestive of ulcer or carcinoma as to 
justify exploratory incision. In not one of these cases was there found 
an organic lesion. In the 6 instances in which the réntgenologic diag- 
nosis was not definitely stated, the opinion expressed was correct in 
4 instances and incorrect in 2. In other words, in this particular series, 
a correct diagnosis was made by serial rontgenography in 89 per cent. 
of the cases. The objections to the method are that it requires con- 
siderable time and is moderately expensive. In the opinion of the 
writers, however, serial rontgenography will give more accurate infor- 
mation concerning lesions of the stomach and duodenum than any other 
method employed at present. The paper in full will appear later in 
the ANNALS OF SURGERY. 


A FURTHER REPORT ON PYLORECTOMY OR EXCISION OF THE 
ULCER-BEARING AREA 


Dr. WILLIAM L. RopMAN (Philadelphia) said if ulcers are situated 
at or near the pylorus, as they are in about 80 per cent. of all cases, 
and the pyloric end of the stomach and proximal portion of the duode- 
num can be easily mobilized, pylorectomy, which gets rid of the present 
ulcers and prevents future ones to a large extent, removing as it does 
four-fifths of the ulcer-bearing area, is certainly the operation of choice. 
The frequency with which hemorrhage, perforation, and cancer, espe- 
cially the latter, follow after gastro-enterostomy renders it inadequate. 

If, however, the converse obtains, the stomach and duodenum being 
bound down by adhesions to adjacent viscera, such as the pancreas, 
liver, gall-bladder, transverse colon, etc., simple gastro-enterostomy, the 
anastomosis being made about the middle of the stomach or preferably 
to its left, should be practised. If the symptoms are not relieved within 
a reasonable time, then pylorectomy may be performed. 

The operation can also be done in two stages in those patients not 
in good condition, whether it be from hemorrhage, perforation, anzes- 
thetic or other cause. It is often best to perform pylorectomy for cancer 
in two stages, and practically the same conditions may confront the 
surgeon in ulcer; but it will be much less frequently the case. 
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Gastric ulcers, duodenal as well, are more frequently multiple than 
is appreciated ; some excellent authorities state that such is usually the 
case. All potential dangers are increased with the number and chron- 
icity of ulcers; hence, radical measures are more urgently called for in 
both varieties. 

Ulcers away from the pyloric end, that is, occupying the expanded 
four-fifths of the stomach, should be preferably treated by partial 
gastrectomy or removal of the ulcerated area. Although such ulcers 
rarely undergo cancerization, they frequently bleed and perforate, both 
of which dangers are increased by the freer movements of this portion 
of the stomach during respiration, and the further fact that protective 
adhesions are less apt to form if we except the lesser curvature, which 
is relatively immobile. If excision is practicable it should be done, as 
it carries with it a smaller mortality than gastro-enterostomy—1.75 
per cent. 

In some cases it may be wise, though not as a rule, to supplement 
excision by gastrojejunostomy. Usually the one operation is sufficient. 


A METHOD OF SURGICAL GASTRECTOMY 


Dr. Francis T. STEWART read this paper, for which see page 828 
(June). 


CHRONIC PANCREATITIS 


Dr. JoHN B. DEAvVER (Philadelphia) read this paper, for which see 
page 841 (June). 


SUGGESTIONS REGARDING THE ANATOMY OF, AND THE SUR- 
GICAL TECHNIC IN, THE TREATMENT OF JONNESCO’S 
MEMBRANE 


Dr. JouN E. SuMMers (Omaha) said that the Jonnesco-Jackson- 
Reid membranes should be considered as congenital. They may always 
be demonstrated in every individual should the incision admit. They 
are purposive and intended by nature as ligamentary supports preventive 
of intestinal stasis rather than causative; and if this is so, they should 
be divided only after they may have become restrictive of intestinal 
function from loss of nervous and muscular tone resulting from chronic 
intestinal toxemia. The so-called “ white line ”’ is the line of fusion of 
the duodenal and colonic peritoneum with the parietal peritoneum after 
rotation has been completed, and can be made manifest by rotating the 
attached hollow viscus in a direction continuous with the course of the 
blood-vessels and fibres of the membrane, a direction opposite to the 
fetal rotation. The “ white line” may be called the ligamentary attach- 
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ment of the pericolic membrane to the parietal peritoneum. The viscera 
of men differ in as great a degree as do their faces,—there are no two 
exactly alike. The Jonnesco-Jackson membranes are the cause of intes- 
tinal stasis only when their support is defective, or where it may be 
excessive and cause angulation. These membranes, although present 
in children, seldom produce symptoms in them, because intestinal peri- 
stalsis is sufficiently powerful in children to overcome minor difficulties. 
I have never observed symptoms of these membranes in anyone under 
seventeen years of age. Most of the sufferers are from thirty to sixty 
years of age. Intestinal stasis can be caused independently of any 
angulating bands or ptoses, as it has been clinically proved to be caused 
by an incompetency of the ileocolic valve in a large number of people,— 
250 out of 1500 examinations—and the condition remedied by an opera- 
tion correcting this incompetency. The X-ray study of the alimentary 
tract is of invaluable service in locating the cause of obstruction in 
obstinate cases. Very many sufferers from stasis due to ptoses of the 
hollow viscera are best relieved by mechanical supports. 


THE ILEOCOLIC VALVE AS A FACTOR IN CHRONIC INTESTINAL 
STASIS; OPERATIVE TREATMENT 

By Dr. Epwarp Martin (Philadelphia) read this paper. 

Dr. GEorGE E. ARMSTRONG (Montreal) remarked that Keith of the 
Royal College of Surgery in London is inclined to regard the ileocolic 
valve rather as a sphincter than as a valve, and some of the X-rays in 
the London Hospital have tended to show that normally there is a 
stenosis at the lower end of the ileum, and the large number of lymphatic 
nodes situated in this region would seem to be another evidence that 
there is normally stenosis with a more than usual amount of absorption. 
Examination of a series of cases has determined that while, as a rule, 
there seems to be a constitutional stenosis at the lower end of the ileum 
just before it enters the cecum, it is not always true that the taking 
of food stimulates the emptying of the cecum. It is quite possible 
that this valve may be designed, to a certain extent, to delay the emptying 
of the ileum, and may also have a valve action to prevent the back 
flow of the content of the colon loaded with bacteria where bacterial 
digestion goes on normally from receding into the lower end of the 
ileum. 

Dr. JaBEz N. JAcKson (Kansas City) said that when he first pre- 
sented this subject in 1908 most surgeons said there was no such thing. 


Now it is said to be a congenital condition in everybody. Although © 


he had seen a considerable number, he was still in doubt as to its etiology. 
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OPERATIONS ON ORIFICES OF THE HEART 


When one makes an effort to demonstrate a pericolic membrane when 
there are no symptoms to warrant it, and pulls up the lax colon on the 
outside until the veins are put taut, he will have a rapid engorgement of 
the parietal peritoneum which will be called pericolic membrane, which, 
however, shows no interference with the mobility or action of the colon. 
Under no circumstances would he consider that to be Jackson’s mem- 
brane, unless it can be positively demonstrated to be producing mechani- 
cal interference with the gut, and becomes the subject of surgical dis- 
cussion, just as a tendon becomes surgical when producing a contrac- 
ture. With the presence of this contracture and obstruction there are 
associated clinical symptoms and evidence is also afforded by the X-ray. 
Regarding treatment of this pericolic membrane, there are two distinct 
factors that can be absolutely demonstrated,—the presence of constric- 
tion and, following this, the presence of obstruction. Removal of the 
obstruction is not sufficient, and he had combined the idea of the Ger- 
mans of plicating the cecum and removing the membrane without 
removal of the gut. 
LIGATION OF THE INNOMINATE ARTERY FOR SUBCLAVIAN 
ANEURISM 

Dr. C. A. HAMANN (Cleveland) reported a recent successful case, 

for the full record of which see page 962 (June). 


ON THE TECHNIC OF INTRATHORACIC OPERATIONS 


Dr. ALEXIS CARREL ( New York) said that the report of intrathoracic 
operations by American and European surgeons shows that pleurisy 
is still a frequent complication. In the experimental operations per- 
formed lately by him, this complication was completely avoided. 
This result was obtained by attention to a few technical details which 
prevented the irritation and infection of the pleura. Through a small 
opening a silk membrane is introduced into the pleural cavity. After- 
wards two large compresses, made of a sheet of absorbent cotton and 
two sheets of black Japanese silk, are introduced into the pleural cavity 
and used for walling off the operating field. The pleura is never seen by 
the operator or touched by his fingers. This will protect against the 
germs of the air and the blood from the operating field is absorbed 
by the cotton inside the compresses. This simple procedure seems to 
play a large part in the results obtained by the writer. 


EXPERIMENTAL OPERATIONS ON THE ORIFICES OF THE HEART 
Dr. ALEXIS CARREL (New York) read this paper, for which see 
page I. 
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DISTANT RESULTS OF A SUTURE OF THE HEART FOLLOWING A 
WOUND BY PISTOL-SHOT 


Dr. Rorert Proust (Paris, France) read this paper, for which see 
page 968 (June). 


THE SURGICAL TREATMENT OF AORTIC ANEURISM 

Pror. Dr. H. KUMMELL (Hamburg) said the surgical treatment of 
the aneurism of the aorta may be indirect or direct. To the first group 
belongs the ligature of the subclavian and carotid arteries and the intro- 
duction of a spiral wire, the light scratching of the wall with a fine 
needle, the laying around of a thin aluminum band as Gatsch and others 
did, stripes cut out of the aorta of the animal on trial as was done by 
Halsted. To the direct surgical class belongs folding the wall of the 
aneurism as Matas and Allen did. Tuffier has, after the resection of the 
left thoracic wall, pinched the sack of the aneurism of the aorta thoracica 
by pressure forceps and closed with a double suture of Carrel. The 
speaker had had the opportunity to seize directly an already burst aneu- 
rism of the thoracic aorta. No similar case can be found in the literature. 
A man, fifty-two years of age, had been infected with lues three years 
before. Some months ago he came to the medical part of the hospital 
in Hamburg with an aneurism of the aorta. The patient left the hos- 
pital after some time improved in health and looks. He returned shortly 
after, looking suddenly reduced and with strange pains in a pulsating 
tumor of the left side. The patient was thin, complained of severe pains 
and shortness of breath, occasioned by an immense, prominent tumor 
going from the left pelvis over the left rib. Aneurism of the aorta could 
not be diagnosed even after a radiographic picture. An effort was made 
to free the aorta above and below the burst sac, resect the five ribs near 
to the spine, setting free the aorta extrapleural without injuring the 
pleura. Compression of the aorta by the hand of an assistant. Ex- 
tension of the cut downwards, setting free and clearing the sac of the 
aorta filled with thick bloody masses and which was already burst. 
To better overlook the operation field the cut was lengthened down- 
ward through the diaphragm, retroperitoneal, so that the whole 
aneurismal sac above and below could be perfectly overlooked. From 
the aneurismal sac we took so much away that a nearly normal lumen 
was obtained and the 10 cm. wide opening closed by a suture. After 
taking off the digital pressure still a little bit of blood appeared. A 
second suture was made then and bleeding stopped. Circulation in 
both lower extremities was entirely restored and normal. When the 
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wound was closed the pulse of the patient was comparatively good. He 
died later of weakness of the heart on account of the reduced state of 
his health. 


AURICULAR FIBRILLATION FROM TRAUMATISM OCCURRING 
IN A HEART PREVIOUSLY NORMAL 


Dr. GEORGE E. ARMSTRONG (Montreal) read this paper, for which 
see page 852 (June). 


THE INTERPLEURAL EXPOSURE OF THE HEART BY MEANS OF 
LONGITUDINAL SECTION OF THE STERNUM 

ProFessor REHN (Frankfort, Germany) remarked that infection 
of the pleura is the most important factor in the mortality of heart 
wounds; the next most important is the bleeding during the operation. 

The method: By the following method of operation for heart wounds 
the greatest safety, that the pleura remains unopened during operation, 
is secured. It also makes possible immediately controlling the bleeding 
from the heart in that we can reach both venz cave and lessen the supply 
to the heart as desired. In operating the incision is made from the left 
second chondrosternal articulation to the middle of the xiphoid process, 
then it follows the left costal arch ; the latter incision is deepened, rectus 
and transversalis abdominis are cut, and the incision continued along 
the under surface of the costal arch and the sternum above. The finger 
easily separates the delicate fibres of the diaphragm and enters the 
mediastinum. The xiphoid process is now either pushed aside or re- 
moved. <A well-rounded saline sponge is pushed up into the medias- 
tinum. This pad now pushes the pleura out of the way on both sides 
and insures the safe splitting of the sternum up to the third or even sec- 
ond chondrosternal articulation. The divided sternum is then forcibly 
held back by hooks and the pleura protected by gauze. When necessary 
the pleural folds are retracted by means of the gauze. Care must be 
taken not to attempt to retract the pleura with the fingers, as it is easily 
perforated. If the thorax is very rigid, the sternum must be divided 
transversely. The anterior surface of the pericardium is now freely 
exposed and one can open it as far as desired. The heart is just as 
easily accessible and the incision offers us an especially good opportunity 
to compress the vene cave. After completing the operation the breast- 
plate section can be readjusted by several bone sutures. The pericar- 
dium should be closed by interrupted sutures which should not be taken 
too closely together, so that any fluid exudate can escape between the 
sutures. The mediastinal space must be drained and this in the absence 
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of air (elimination of air by the negative pressure in the mediastinum). 
The space is walled off after a few days, when emphysema of the 
mediastinum is no longer to be feared. He had now used this method 
six times with satisfaction. He would consider it applicable if a com- 
plicating wound in the thorax subsequently required a wide opening 
in the pleura. 

Dr. Francis T. Stewart (Philadelphia) mentioned, in connection 
with Dr. Kummell’s paper, a case of aortorrhaphy. The patient was suf- 
fering from vegetative endocarditis and had an embolus lodged at the 
bifurcation of the abdominal aorta. There was beginning gangrene of 
the right leg and symptoms of gangrene in the left. The abdomen was 
opened, the posterior parietal peritoneum split, the aorta compressed 
between the fingers of an assistant and the embolus dislodged without 
difficulty. This was several days after impaction of the embolus, and 
aside from the successful suturing of the vessel is of importance in 
showing that the embolus was not adherent. The pulse was reéstab- 
lished in the lower extremity, but the patient died four days after 
operation from cedema of the lungs as a consequence of the cardiac 
condition, 

In connection with Dr. Armstrong’s paper he spoke of a patient with 
a bullet lodged in the fat about the base of the aorta within the peri- 
cardium, He operated with the idea that there was a heart wound and 
found the pericardium moderately filled with fluid, removed the bullet, 
did not drain the pericardium and the patient recovered. At the last 
meeting of the American Surgical Association he reported five cases 
of suture of the heart. Three recovered. At that time he said that 
those who were still living showed no evidence of cardiac degeneration. 
These patients had not been examined as carefully as Dr. Proust’s 
patients. X-rays have not been made and the electrocardiogram 
has not been used. One patient, apparently well, died at the end 
of five years. Autopsy showed what Professor Proust pointed out 
ought to occur, pericardial adhesions, and in that patient, the descending 
branch of the left coronary artery had been tied at the operation. 
In the area supplied by this artery there was a marked interstitial 
myocarditis with dilatation, not so great as to justify the diagnosis of 
aneurism, but marked thinning and dilatation. 

Dr. Witty MEYER (New York) said that from what he had seen 
experimentally he felt that the future of this subject lies in intrathoracic 
surgery, and not in splitting the sternum. In aneurism of the aorta, 


it is due to Dr. Lusk, who has followed the method of introducing a 


special wire into the aneurism and treating with electrolysis, that we 
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at this time consider this the best method. The degree of success 
attendant upon this method does not mean that we have reached the 
end in treatment. All experiments should be continued and the future 
will show more radical methods. 

Dr. Howarp LILIENTHAL (New York) called attention to the fact 
that splitting of the sternum may be followed by the accident of auricu- 
lar fibrillation. He had a case not long ago in which he split the 
sternum by the Sauerbruch method down from above and then, carefully 
separating the two halves, removed a large retrosternal growth. The 
possibility of this accident should not be overlooked. One of his col- 
leagues found that no case was reported in which auricular fibrillation 
had been actually observed upon the heart itself in the human subject. 
Dr. Armstrong is quite right in saying that he is the first to show this 
pathologic phenomenon. 

PROFESSOR CHARLES HENSCHEN (Zurich) said that for saccular 
aneurisms of the thoracic aorta in which Tuffier advocated the simple 
occlusion ligature, the Matas procedure is an analogous operation. 
In the fusiform aneurisms of the thoracic aorta he had attempted experi- 
mentally the strengthening of the vessel wall by operation in two ways. 
In one of these the aorta, in segments, is strengthened from without by 
broad bands consisting of flaps of fascia sewed around it. Our attempts 
show that these cuffs of fascia make possible an easily healing, mechani- 
cally excellent reinforcement of the vessel wall. In the second method 
tubes of absorbable material (of galatholith) of a calibre corresponding 
to that of the aorta, and in any case corresponding to the lumen below 
the damaged area of the vessel, are inserted through a longitudinal 
cut in the wall of the aorta into the lumen extending through the whole 
aneurismal portion. In these inserted tubes oval openings are made 
to correspond to the origin of the more important vessels in order to 
permit the free passage of blood. At the lower end of the galatholith 
tube is bored a circle of round holes which permit the fixation of the 
tubes by means of interrupted sutures penetrating through the wall 
of the aorta. Perhaps a combination of the outer fascial wall reinforce- 
ment and the tube method is more to the purpose, although both are in 
the experimental stage. 

Dr. HArvEY CUSHING (Boston) said that some years ago in Balti- 
more experiments were undertaken in operations upon the cardiac 
valves. These were done in a very much more crude manner than the 
methods employed by Dr. Carrel. The lesions were made by introduc- 
ing into the heart, either into the apex or into the larger vessels, knife 
hooks by which the valves could be divided, and it is extraordinary how 
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simple these measures actually are. The character of the lesion was 
determined by the application over the valve of a phonendoscope, so one 
could tell by the murmur when the lesion desired was brought out. These 
experiments were chiefly useful in serving as subjects for the class in 
cardiac studies of physical diagnosis. They were able to accomplish 
satisfactorily only the insufficiencies of the four valves; the experi- 
mental stenoses were much more difficult to produce. With Dr. Carrel’s 
method, doubtless, stenosis by suturing of the valves in direct apposition 
can be produced. Recently a patient in the Brigham Hospital with a 
severe mitral insufficiency, and who finally came in with a complete 
decompensation, had suddenly in the ward an embolism of the right 
femoral artery, lodging just at the bifurcation of the profunda femoris. 
The man had a dry gangrene of the lower extremity up to the knee. 
Amputation was performed and not long after he succumbed to his car- 
diac lesion. At autopsy nothing was found in the heart, except the 
familiar button-like slit of the mitral valve. If one could only have put, 
as was done experimentally, a little knife hook into the apex of the 
heart, the man’s difficult stenosis could have been transferred into an 
insufficiency, and he at least would have been much better off so far as 
the function of his heart was concerned. Does Dr. Carrell feel that, 
although these things are possible upon the normal heart, when disease 
is present there is any chance that one may be able to clamp the root 
of the heart or be able to carry out some of these more serious 
operations ? 


CHOICE OF ANESTHETIC FOR DRAINING FOR ABSCESS OF 
THE LUNG 


Dr. Frep T. Murpuy (St. Louis) read this paper, for which see 

page 36. 
CASES OF LUNG ABSCESS AT THE MASSACHUSETTS GENERAL 
HOSPITAL 

Dr. CHARLES L. ScuppER (Boston) reported a total of 27 cases 
operated upon. There were g deaths, 18 recoveries; 11 cases without 
cough or sputum at varying times following operation; 8 cases were 
well 12 years, 5 years, 4 years, 8 years, I year, I year, 6 months, 6 
months, respectively, after operation. The remaining three cases have 
not been followed long enough to be sure of the result. This series 
illustrates the variety of the etiological factors concerned. Pneumonia 
with the influenza bacillus, embolism, actinomycosis and subdia- 
phragmatic infections were the chief causes. The necessity for the . 
early recognition of bronchiectasis is emphasized that the surgeon may 
have the opportunity of removing the affected lobe before terminal con- 
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ditions become established. The value of the X-ray is also emphasized. 
The operation of draining a lung abscess is best done in two stages unless 
the lung is adherent to the chest wall. 
SURGICAL INTERVENTION IN CASES OF PULMONARY 
INFECTIONS 

PROFESSOR ANTOINE DEPAGE (Brussels) said that the results of 
Forlanini’s method for lung tuberculosis are most favorable in cases 
in which one lung only is affected and in which there are no pleural 
adhesions. Forlanini’s treatment is rather medical than surgical. We 
are pleased to state that this medical treatment is based on a surgical 
principle. Artificial pneumothorax as created through this method acts 
as follows: 

I. In allowing the affected organ to rest, while the movement of 
normal respiration would prevent healing. 

2. In allowing the walls of the cavity to fall together, thus emptying 
themselves of pus. It diminishes the absorption of toxins and the in- 
crease of bacteria. It allows a better healing of the ulcerated surfaces, 
on account of their proximity. 

3. It is favorable to sclerosis of the pulmonary organs because it 
diminishes the blood and lymphatic circulation and produces irritation 
by the introduction of nitrogen in the pleura (Castaigne). 

The question of whether there would not be reasons to make wider 
applications of Forlanini’s method, not limited to tuberculosis, was 
brought to my mind by the following case: In 1900 I had a case of 
infectious pneumonia which seemed as though it would be fatal on 
account of intoxication. The patient was a healthy woman of twenty- 
seven ; the right lung only was affected ; temperature 39.3° C. With the 
resection of two ribs and widely opening the right pleura relief came 
rapidly and the patient recovered. Unilateral pneumonia may cause 
death by acute intoxication before the second lung becomes inflamed. 
At this moment I would not propose to resect the ribs as in the above 
case, but I believe that Forlanini’s method would be indicated. The 
collapsed lung is put at rest; it is no longer disturbed by respiratory 
movements; its circulation is far less active than when the lung is in 
normal inspiration. A collapsed lung can be compared to a member 
lightly compressed by a bandage, and this without allowing the intra- 
pleural pressure to be greater than the atmospheric pressure, simply by 
the fact of elastic retraction of the organ. In suppressing the respira- 
tory movements and in diminishing the quantity of blood circulating 
through the organism, the chances of absorption of toxins which are the 
causes of immediate danger are reduced. 
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PULMONARY ABSCESS AND BRONCHIECTASIS; A CLINICAL 
REPORT 


Dr. Howarp LILIENTHAL (New York) read this paper, for which 
see page 855 (June). 


THE SURGICAL ASPECTS OF BRONCHIECTASIS 


Dr. JAMES G. Mumrorp and Dr. SAMUEL Rosinson (Clifton 
Springs, N. Y.) presented this paper, for which see page 29. 


THE PRESENT AND FUTURE IN THE SURGICAL TREATMENT OF 
TUBERCULOSIS OF THE LUNGS AND BRONCHIECTASIS 


Proressor C. HENSCHEN (Zurich) said that severe and moderate 
cases of unilateral tuberculosis of the lungs, cavernous as well as infil- 
trated, namely: those with pronounced tendency to shrinkage, can 
through lung collapse and compression become cured clinically and ana- 
tomically. Every treatment of collapse must begin with an attempt 
at artificial pneumothorax; if the latter is impracticable on account of 
adhesions, then extrapleural thoracoplasty is indicated, with which in 
the clinic in Zurich, out of 122 cases 20 per cent. were clinically cured ; 
34.6 per cent. considerably improved, and 26 per cent. improved. In 
certain selected cases extrapleural pneumolysis and plugging also give 
favorable results. 

Among the bronchiectatics, the peripheral types with soft walls, 
principally those of post-pneumonic and post-empyemic origin may be 
treated by expansion and compression measures (thoracoplasty, pul- 
monary ligature, intrapleural resection, verlagerung, after Garre, extra- 
pleural pneumolysis with plugging). Cases with primary disease of the 
bronchial wall or lesions situated centrally, around the hilum or with 
thick walls, remain uninfluenced by this treatment. In the future a cure 
may be attained by working out the most practical compression method, 
verlagerung of the lower lobe under the diaphragm after Henschen, in 
circumscribed bronchiectasis of the lower lobe or through radical 
removal of the entire diseased lobe of the lung. 


ON BRONCHIECTASIS 


Dr. Witty Meyer (New York) read this paper, for which see 
page 7. . 
Dr. GerARDO M. BALBoni (Boston) said that his experience with 
artificial pneumothorax is based upon 61 cases treated during the last 
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three years; 57 were cases of pulmonary tuberculosis; four were non- 
tuberculous. There were 2 lung abscesses and 2 cases of bronchiec- 
tasis. The experience with these four non-tuberculous cases is pertinent 
to this discussion. One lung case and one abscess case may be regarded 
as cured ; the other two as improved. The puncture method was used in 
all these cases. The chief dangers associated with this method of treat- 
ment are pleural shock, gas embolism, spontaneous pneumothorax from 
rupture of the lung and rupture of the mediastinum. It is best to 
produce the pneumothorax gradually by frequent injections of nitrogen, 
bringing it to the desired volume and pressure. It should be maintained 
uninterruptedly for the entire period of treatment to bring about 
anatomical healing. 

The manometer may show respiratory oscillations of three kinds: 
Negative; even oscillations; and positive. It is very important not to 
allow the lung to expand prematurely. The time to keep the lung col- 
lapsed varies with each individual case depending upon the character 
and extent of the lesions. It is necessary to keep the lung collapsed for 
at least a year. When the patient has been free of symptoms for 4 or 5 
months we may allow gradual re-expansion. With return of symptoms, 
treatment should be immediately resumed. Frequent X-ray examina- 
tions are essential. The patient should have full knowledge that the 
treatment is long, tedious, troublesome and expensive and not devoid 
of dangers. 

Dr. JouN B. Murpnuy (Chicago) remarked that there is no great 
danger from pneumothorax if you recognize the conditions which tend 
to produce a mortality. If you immobilize the mediastinum and fix 
the lung hilum you have no danger. Based upon personal observation 
in from 2300 to 2400 cases, he claimed that there is practically no danger 
from collapse of the lung. The series of cases presented to-day show 
that the chest can be opened and explored without special danger from 
pneumothorax if you immobilize the mediastinum. In his earlier work 
when he let the mediastinum vibrate on inspiration, the septum went 
from side to side and there was no respiratory exchange produced. In 
the human being, if one opens the chest wall and compresses the 
mediastinum to the opposite side, one can go on with the work. In one 
case in which he opened both thoracic cavities in removing the anterior 
wall of the chest for carcinoma, in taking off the left side of the sternum 
he opened the right pleura. He heard the whistle and compressed the 
opening with his finger, completed the operation, sutured it, put back 
the flap, and aspirated the side on which they operated to expand the 
lung. 
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Dr. E. WyLLys ANDREws (Chicago) emphasized a point which had 
not been sufficiently brought out, viz., the want of any indication for 
any kind of lung replacement in unilateral chest operations. Negative 
pressure is superseded by positive pressure. Experimental surgery has 
shown us that opening one pleural cavity is without risk, and we can go 


‘further and say that the opening of one pleural cavity does not in all 


cases stop the function even of the lung on that side; resection of the 
chest wall does not necessarily collapse the lung. That the lung should 
have a positive expansive power does not seem reasonable, but it has. 
One who had seen a lung expand sufficiently with each respiration to 
thrust itself out into the outer air, will believe that not in all cases will 
the lung collapse. One may cut a wide opening in the chest and in the 
majority of instances, even should the lung collapse, no great harm 
is done. 

Dr. FRANK E. Bunrts (Cleveland) agreed with Dr. Andrews regard- 
ing the innocence of opening one side of the chest and performing 
almost any kind of operation necessary without artificial means of in- 
sufflating the lung. His experience was confined to lung abscesses and 
to three small intralobar abscesses which could be located only by the 
radiogram. 

Dr. EMMET R1IxrorpD (San Francisco) thought not enough attention 
had been called to the difference between unilateral open pneumothorax 
and closed pneumothorax. In his experience immobilization of the 
mediastinum works well when the right side of the chest is open; but 
on the left side he had found difficulty in putting sufficient pressure on 
the heart ; the trouble came from pressure on the heart. One can, how- 
ever, make a partial, open pneumothorax by blocking the opening with 
a sheet of guttapercha tissue or a folded wet towel that can be slipped 
under the flap, and some resistance made to increase the egress of air. 
With the respiration and pulse approaching the danger point one would 
close the opening with the wet towel when the respiration and pulse 
would subside. After closing the opening with the flap the air is 
aspirated from the cavity and the respiratory function is satisfactorily 
restored. 

Dr. Frep T. Murpuy (St. Louis) emphasized the importance of 
differentiating between the conditions in which the cavity is to be opened 
and in which it is not. In the acute abscesses it seemed to him that 
it is essential to fix the chest wall before drainage. It is distinctly essen- 
tial to use intratracheal insufflation in the cases in which the exploration 
is extensive and the chest wall widely opened, and not to use a general 
anesthetic. 
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DOUBLE AND ANOMALOUS FORMS OF EMPYEMA 


PLEURAL AND PULMONARY COMPLICATIONS IN TROPICAL 
ABSCESS OF THE LIVER 

Dr. JAMEs E, THompson (Galveston, Texas) read this paper, for 
which see page 891 (June). 

A paper entitled ‘“* Empyema,” by Dr. JosepH RANsoHorr, of Cin- 
cinnati, was read by title. 

DOUBLE AND ANOMALOUS FORMS OF EMPYEMA 

Dr. KENNETH A. J. MACKENZIE (Portland, Ore.) reported in detail 
four cases of double empyema occurring during an epidemic of in- 
fluenza in the Northwest in the year 1899. In all cases either bilateral, 
simultaneous thoracotomy, or bilateral thoracotomy, with a few days 
interval between operations, was done. Several interesting cases of 
anomalous forms of empyema are reported, including gunshot wounds, 
stab-wounds, putrid empyemata following aspiration, and one case 
in which the Paragonimus Westermani was the etiological factor. 
Thirty fully reported cases of double empyema are collected from the 
literature, in all of which aspiration, incision and drainage, resection 
and drainage, or some combination of the three procedures was per- 
formed either simultaneously or at intervals varying from 1 to 150 days. 
In one case simple bilateral aspiration etfected a cure. Including the 
fully and partially reported, 140 cases of double empyema are found 
in the literature with a total mortality of 37 or 27.14 per cent. 

The author concludes: 

1. That the inefficiency of aspiration alone considered, together with 
the danger of septicopyemia, warrants a more thorough operation in 
all cases. 

2. The shock of an acute traumatic pneumothorax and the present 
mortality in the treatment of empyema makes the development of a 
better procedure desirable. 

A preliminary report of a very ingenious substitute for acute opera- 
tive pneumothorax is submitted. The plan is to replace the serous or 
purulent fluid of pleurisy or empyema by a non-toxic and non-absorbable 
fluid, such as petrolatum or liquid paraffin. The technic of this pro- 
cedure is given. The method offers the advantage of relieving empyema 
without the shock of a traumatic pneumothorax. The hydrocarbon will 
act as an inhibitor of bacterial growth. By holding the surfaces apart 
until inflammation is allayed, dense adhesions are prevented. The non- 
absorbable and non-toxic fluids may prevent progression to the purulent 
stage. This procedure may be substituted for compression of the lung 
by nitrogen gas whenever such means are resorted to for the cure of 
tuberculosis. 
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VISCERAL PLEURECTOMY FOR CHRONIC EMPYEMA 


Dr. CHARLES H. Mayo and Dr. E. H. Beckman (Rochester, Minn.) 
presented this paper, for which see page 884 (June). 

Dr. JOSEPH RANSOHOFF (Cincinnati) said that the thoracic cavity 
cannot be opened with the same ease and safety as the abdominal cavity, 
because of the actual shock accompanying the opening for such a small 
thing as aspiration. In my own service I know of two deaths upon the 
table from simple thoracotomy, deaths that occurred without premoni- 
tion under general anesthesia. There is no place in the whole anatomy 
where the use of a knife is more likely to be followed by shock than 
in the chest, and if anywhere anoci-association is indicated, it is here. It 
is highly essential that we should open the chest under local anzsthesia. 
One of the most admirable additions to our treatment of the simple cases 
is that of Hobben of not aspirating the fluid but of blowing it out. The 
last essayist alluded to an operation which I devised some seven or eight 
years ago,—discission of the pleura. It is an operation like so many 
others that one makes because he cannot continue with an operation that 
he originally set out to do. How to designate this modification of the 
DeLorme-Fowler puzzled me until I remembered the operation of the 
ophthalmologists known as discission. 

Dr. Fred B. Lunp (Boston) remarked that in 1910 he reported 
seven cases of pleurectomy. Since that report he had been able to 
modify Dr. Ransohoff’s procedure by leaving on some little patches of 
pleura, and in favorable cases they will be long enough to suture part 
of the lung to the chest wall. In children, if you do an Estlander or 
Schede operation and take out all the ribs, you invite curvature of the 
spine, but if you can make the lung expand, you will find a straight 
back as the child grows. Local anesthesia in ordinary empyema is 
very valuable. Where you trephine the rib and put in a small drain 
you will not obtain satisfactory results; nor even where you put in a 
large tube. There is needed a large hole for the pus to come out and 
a long lap to come down over it so that the air cannot get in. He had used 
the skin for this lap recently, making the incision in the skin over the 
tib below the rib you take out, suturing the top to the lower end of the 
incision, and the upper end is absolutely flush with the inside of the 
chest. Thick pus will lift up the lid and when the chest expands the 
air is prevented from getting in. 

Dr. CuarLes N. Dowp (New York) had resorted to pulmonary 
decortication in 24 cases. Among these cases he had to operate three 
at periods of several months or years after the original operation and 
he had been very much surprised to find how little lung remained for 
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these patients. He thought the difficulties of the DeLorme and Schede 
operations had been magnified. One will find in each of these chests a 
sinus running to the apex of the chest from the cavity. If one carries 
the incision through the anterior axillary line, cuts one rib after another 
to the apex of the chest, and then cuts through the pulmonary pleura 
and strips it back, the patient will not suffer very much shock. 

Dr. ALEXANDER PRIMROSE (Toronto) said that in the case of a man 
who came with a pyopneumothorax and extreme emaciation and dis- 
charge, he undertook to do an extensive Schede operation and succeeded 
in carrying him through, and he made a complete recovery and returned 
to his work as a motorman. He continued thus for two years, when he 
contracted pneumonia and died. At postmortem they found, as Dr. 
Dowd stated of his cases, very little functionating lung on the operated 
side. It appeared to him that if after section of the visceral pleura 
these lungs are capable of expanding, then these individuals are in 
better condition to withstand such an illness as this patient had. 


TEMPOROMANDIBULAR ARTHROPLASTY 


Dr. Joun B. Murpuy (Chicago) said ankylosis of the jaw may be 
divided into (1) the intra-articular fibrous and osseous; and (2) the 
extra-articular cicatricial varieties. The most common type is the 
bony, and in this there is complete fixation of the jaw. When the 
ankylosis is fibrous there is some degree of motion in the jaw. The 
symptomatology is a flattening and deformity of the unaffected side, 
while the opposite side is full and round, a retraction of the chin with 
deviation toward the ankylosed side, and a slight siding motion of the 
unaffected side on forced opening of the mouth. The muscles on the 
ankylosed side are more atrophied than those on the opposite side. The 
technic of the operation consists in the division of the mandible at its 
condyles, the removal of a third of an inch of the entire diameter, the 
interposition of the temporal fascia and fat flap, and closure of the 
wound. Then the separation of the teeth on the operated side by a block 
for two weeks and the institution of passive motion after the third 
week. The pedicled flap, consisting of the mucous membrane of the 
soft and hard palates, has rendered us excellent service in the inter- 
alveolar cicatricial type of contractions. We are reporting here only 
our most recent cases. Of the nine cases we have been able to trace 
eight. In seven the result has been ideal. In the eight, in which the 
coronoid process and the zygoma were involved, restriction of motion 
resulted. 

PROFESSOR LEXER (Jena) believed that in ankylosis of the jaw the 


127 














‘ 








AMERICAN SURGICAL ASSOCIATION 


prognosis for arthroplasty is good. He had performed the operation 
similar to Murphy’s, but undertook the interposition of free fat flaps. 
In the other joints he transplanted fat, fascia and joint cartilage. The 
most difficult is the knee-joint because it must be able to support the 
weight of the body without other assistance. For this reason he pre- 
ferred here the free homoplastic joint transplant. Also other trans- 
plants lead to the same end, namely: fat in weight-bearing joints. The 
most important thing for the joint is good after-treatment of the case 
with well-preserved musculature, retained fascia lata, sound patella, and 
the cure of the underlying cause. 

Doctor Jurasz (Leipsic) said that in ankylosis of the knee-joint in 
the clinic in Leipsic, we have of 23 cases of immobilization 16 good 
results and 7 failures, the latter all belonging to the earlier period. We 
have tried fascia alone, free fascia with fat, and pedicle fascia with fat ; 
the last material we consider the best and use it always, and the last 
cases have all been successful. We consider a good result a movement 
of at least 50 per cent. so that the patient can sit down and go upstairs. 
Amongst our patients have been officers of the army who could take 
up their duty after operation. Care must be taken in the choice of 
patients, not people having no energy, which is required in the after- 
treatment. We have to prepare patients, giving them a good massage 
to reinforce the muscles, also we must not take patients who have 
ankylosis the result of an accident who are claiming money, because these 
cases never give a good result. To gain entrance to the knee-joint 
we are using now the two lateral incisions. To prevent hematoma 
we put the knee-joint on a splint for the first two days and bandage 
tightly, and only from the third day begin with extension, but early we 
practise good massage of the muscles. 

Dr. EpwArD MartTIN (Philadelphia) said that the patient mentioned 
by Dr. Murphy had run a stick in her cheek some 14 years before, had 
a long suppuration as a result, and was operated upon. When he saw 
her there was a bony growth, a horn branching from the coronoid 
process to the greater wing of the sphenoid. The slight motion in the 
mouth was more accentuated on the good side and the operation con- 
sisted in avoiding the facial nerve, especially in women, and chiselling 
across the bony spur; the result was quite satisfactory. 

Dr. MurPHY, in closing, said passive motion should not be resorted 
to until the wound is healed. We put on extension immediately after 
operation. In hip cases it is put on before. In the jaw we place a plug 
between the two alveolar processes and maintain this until primary 
union takes place. Hzmatoma is one of the greatest and most difficult 
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CANCER OF THE TONGUE 


obstacles to a good result. We resort to aspiration as soon as it is 
recognized and continue that until the bleeding ceases and there is 
primary or secondary approximation without suppuration in the two 
surfaces of the wound. 


CANCER OF THE TONGUE BASED UPON THE STUDY OF 
OVER 100 CASES 


Dr. JosepH C. BLoopcoop ( Baltimore) said it has been demonstrated 
in this study that the failure to cure when cancer of the tongue is fully 
developed is due chiefly to the neglect to remove the muscles of the 
floor of the mouth below the cancer. 

The high mortality after operations for cancer of the tongue is 
chiefly due to the removal of the floor of the mouth without removing 
at the same time a section of the lower jaw. 

The investigation has also shown that if a lesion of the tongue is 
subjected to immediate operation within a few weeks after the onset 
of the lesion the chances of a permanent cure are best. In this stage 
it will usually be sufficient to remove the local lesion with a good margin 
of healthy tissue, and this removal should be accomplished with the 
electric cautery. The centre of the lesion should be preserved for micro- 
scopic study. While the chances are that the lesion will be found to 
be benign, should it prove to be cancer, the possibilities of cure are 
almost 100 per cent. In the past surgeons have apparently performed 
too extensive operations upon the glands of the neck. This is theoreti- 
cally incorrect, because cancer of the mouth infiltrates into the glands 
of the neck through the floor of the mouth. When the operation is 
performed in one stage, it is impossible to remove the tongue, the floor 
of the mouth, the glands, and then close the opening in the mouth, 
unless a section of the lower jaw is also removed. If the former opera- 
tion is done thoroughly the mortality is almost 80 per cent. from primary 
or secondary pneumonia, or from late infection from the oral fistula. 
The author was first impressed with the facts when it was found that 
the first cured cases were either cancers originating in the floor of the 
mouth, or cancers of the tongue invading the floor of the mouth, in which 
it was absolutely necessary to resect portions of the lower jaw in order 
to remove the disease. The extent of the disease, therefore, forced the 
surgeon to the more radical and multilating procedure and allowed him 
to perform removal en bloc. During the same period, earlier and more 
favorable cases were subjected to less extensive operations. When the 
floor of the mouth was not removed, local recurrence always followed, 
and when it was thoroughly removed, the patients died from the opera- 
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tion. In November, 1g10, the author for the first time, in a favorable 
early cancer of the tongue, removed the right half of the tongue, the 
right floor of the mouth, the right half of the jaw and the glands on the 
right side of the neck, all in one piece. The wound was closed by 
suturing the mucous membrane of the right cheek to the remaining half 
of the tongue. The patient was able to swallow at once after operation, 
and no recurrence followed. The microscopic study showed that the 
floor of the mouth was infiltrated, but the glands were not. 

As the removal of the lower jaw, especially at the symphysis, is 
mutilating, the author has attempted to accomplish the same results in 
a different way. The glands of the neck are first removed, and after 
the operation, their connection with the floor of the mouth below the 
lesion is thoroughly burned with the cautery and the wound closed. 
Then the lesion in the tongue and floor of the mouth is attacked with 
the electric cautery. This is repeated two or more times until every- 
thing is destroyed down to the area of the first cauterization from 
below. The healed skin flap of the first operation forms the floor of 
the mouth and prevents an oral fistula. The first operation after this 
method was performed in April, 1912. The lesion was a cancer occupy- 
ing the floor of the mouth between the tongue and the symphysis of 
the jaw. It was about the size of a silver dollar. Permanent cures 
have been accomplished in similar cases by en bloc dissection of the 
tongue, floor of the mouth, jaw and glands. The oldest case thus treated 
lived fifteen years, but the operation is very mutilating and, recently, 
a patient refused to submit to it. This led the author to attempt what 
he had had in mind for some years. Now, two years since the operation, 
there is no evidence of recurrence and no mutilation. Since then four 
other cases have received this treatment with, so far, apparent success. 

The majority of cases of cancer of the tongue seek surgical aid at an 
unnecessarily late period. In every case the patient is warned—there 
is always something to be seen and felt in the tongue or floor of the 
mouth. If such a lesion is investigated at once, a local operation with 
the electric cautery should be sufficient ; in a later stage removal of the 
glands and repeated cauterizations of the mouth lesions; in still later 
stages, resection of the jaw must be done. Recent experience seems to 
show that this operation should be done in stages: first, thorough 
removal of the glands with cauterization of the floor of the mouth 
from the neck wound; second, cauterization of the lesion within the 
mouth; third, removal of the lower jaw and cauterized area. Cases 
observed to 1908 compared with those of the past five years show the 
influence of education. The very early precancerous lesions have in- 
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GASTRO-ENTEROSTOMY IN CASES OF PERMEABLE PYLORUS 


creased from 8 to 30 per cent. The late and inoperable cases have 
decreased from 18 to 10 per cent. The cures have increased from 21 to 
50 per cent. 

in the 14 cases personally operated upon by these newer methods in 
the past five years, there has been no post-operative mortality, and so 
far but one patient is dead from recurrent carcinoma, and there is evi- 
dence of recurrence in only one case. Considering all the cases studied 
the post-operative mortality has been about 22 per cent. The results 
in the 14 cases also demonstrate that the improved methods promise a 
much larger percentage of permanent cures and a longer freedom from 
recurrence, 

Dr. Morestin (Paris) said that the prognosis of cancer depends 
chiefly on the time of treatment and upon the methods employed. The 
complete extirpation of the menaced or invaded lymphatic channels and 
glands is absolutely necessary ; as essential as the removal of the cancer, 
which should be done by cutting wide of the tumor mass. For instance, 
in the case of carcinoma of one side of the tongue, which is very common 
and quite typical, the part of the organ corresponding to the diseased 
section should be extirpated, as well as the floor of the mouth and all 
the subclavicular carotid and submaxillary glands and those glands lying 
below the hyoid bone. The carotid region should be carefully closed 
by sutures uniting its muscles,—the external wound should be com- 
pletely closed, the buccosubmaxillary wound packed, and food given only 
through the stomach tube until cicatrization of these wounds. The 
patient should be allowed to get up on the day of the operation or on 
the following day. 


THE FUNCTION OF THE GASTRO-ENTEROSTOMY OPENING IN 
CASES OF PERMEABLE PYLORUS 

ProFessoR HENRI HARTMANN (Paris, France) read this paper, 
for which see page 832 (June). 

Dr. J. M. T. FINNEy (Baltimore) said that Professor Hartmann’s 
observations were in entire accord with his own. It was never his 
practice to close the pylorus in doing gastro-enterostomy. It has never 
seemed to be necessary but once or twice. The more he studies X-ray 
in connection with stomach cases, the less dependence does he place 
upon it. If it agrees with the clinical picture it is accepted as corrob- 
orative evidence. The well-established idea that in the face of a closed 
pylorus the new opening will never close is not true. A case came under 
his notice recently, operated upon by Dr. Gerster, which statement is 
sufficient evidence that the operation was well done in the beginning. A 
posterior gastro-enterostomy had been done in the face of an unob- 
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structed pylorus by scar tissue. The man came under his care with 
symptoms of almost complete obstruction. He operated and found the 
pylorus absolutely obliterated. The mucous membrane was completely 
restored. There was a natural closure of the pylorus after the opening 
made by Dr. Gerster, which opening functioned for about 5 years. For 
4 or 5 months the obstructive symptoms increased and when he operated 
the new opening was not larger than a straw. This shows that it is 
possible for the new opening to close in the face of a closed pylorus. 

Dr. ARPAD G, GERSTER (New York) added to the interesting obser- 
vation of Dr. Finney’s the important item that the operation was done 
with the aid of the Murphy button, and the very observation given by 
Dr. Finney has been repeated to the speaker in a number of other cases 
operated on ten years ago and again six or seven years ago, when the 
Murphy button was more frequently used. When these apertures were 
inadequate, and when a peptic ulcer developed, as Dr. Hartmann sug- 
gests, along the juncture of stomach and jejunum, the inadequate aper- 
ture closes more promptly and rapidly than where an ample stoma is 
established. 

Dr. Frep B. Lunp (Boston) said that in a case in which Dr. Weir 
did a gastro-enterostomy 10 years ago on a patient then aged sixty- 
three, for 10 years there was dilated stomach with visible peristalsis. 
Upon operation Dr. Lund found the stoma had closed to the size of a 
lead pencil. One-half of the intestinal button had gotten back into the 
stomach and stuck in the pylorus so that it was necessary to do a Finney 
operation, which has been most applicable in his hands where gastro- 
enterostomy has not been satisfactory. In another case, that of a woman 
upon whom he had done a gastro-enterostomy for extensive indurated 
ulcer of the lesser curvature four years previously, he found, upon 
undertaking to remove a fibroid, the pylorus and gastro-enterostomy 
wound both open. This goes to confirm Professor Hartmann’s obser- 
vations. 

Dr. JoHN Bapst BLake (Boston) said that in Professor Hartmann’s 
valuable paper he spoke of the paper by Cannon in which Dr. Blake 
did the operative work on cats. In their conclusions they did not state 
that food would invariably pass out through the pylorus, but that the 
physiological tendency was that it would pass through the pylorus. 
They would, therefore, differ from the conclusions of Professor 
Hartmann, and say that the tendency is invariably to go through the 
pylorus if the pylorus is open. Their second observation agreed with 
Professor Hartmann’s upon the inefficiency of a stoma placed in the 
cardiac end of the stomach. “ 
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TREATMENT OF MALIGNANT TUMORS BY RADIUM 


EXTIRPATION OF THE SPLEEN FOR DISEASES OF THE BLOOD 


Dr. RANzi (Vienna) said that about 20 extirpations of the spleen 
for diseases of the blood are reported, performed at the Surgical Clinic 
of Prof. v. Eiselsburg, Vienna. The indications for these operations 
made by Professor Eppinger were: Hemolytic icterus (3 cases) ; per- 
nicious anemia (5 cases); Banti’s disease and hypertrophic cirrhosis 
of liver (g cases) ; thrombophlebitic forms (3 cases). 

From all these cases 4 patients died after the operation (shock, 
ileus of duodenum, 2 pneumonia). The results in the other 16 cases 
were very satisfactory. The patients, formerly very weak and obliged 
to keep their beds, have regained their strength and weight and are again 
able to work, especially the cases of pernicious anemia. In pernicious 
anemia the extirpation is very easy; in other cases sometimes very 
difficult, on account of the excessive adhesions and enlarged blood- 
vessels. The operations were performed under local anesthesia. 

Dr. J. M. T. Finney said that during the last year he had operated 
upon three cases,—two of the pernicious anemia type and one of the 
Banti type. All have made excellent recoveries, and one case presented 
the interesting anomaly of a double spleen. The oldest patient had been 
kept alive for a year by repeated transfusions. For about a year now 
she has had a perfectly normal blood picture and, so far as one can tell, 
she is absolutely well. This patient belonged to the pernicious type. 
The other two patients have been operated upon so recently that it is 
impossible to say what the results will be, but the immediate results 
have been most satisfactory in all three cases. 


THE TREATMENT OF MALIGNANT TUMORS BY RADIUM: IN THE 
CLINIC OF VON EISELSBERG, VIENNA 

Dr. RICHARD SPARMAN said that since July, 1913, 52 cases of inoper- 
able malignant growths have been treated with radium at the Clinic of 
Professor v. Eiselsberg in Vienna. We have 225 mg. radium and 
150 mg. mesothorium at our disposal, divided in fifteen applicators. 
Malignant tumors have been exposed curatively or preventively follow- 
ing not radical operations. Preventively used, it seemed to hasten the 
recurrence in nearly all our cases. There is not such a thing as elective 
effect, the tumor cell is not more easily destroyed because of the specific 
action of the radium itself, but being a degenerative cell it is more sus- 
ceptible to any trauma. The histological changes in the tissues are not 
specific. The effect of the radium is only a local one. The hopes we 
placed in the radium as a new and successful means in the treatment of 
malignant tumors have not been realized. 
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RESULTS OF TREATMENT OF CYSTIC DISEASE OF THE BREAST 


Dr. Ropert B. GREENOUGH and (by invitation) Dr. CHANNING 
C. Simmons (Boston) read this paper, for which see page 42. 


BLEPHAROPLASTY BY A PRE-GRAFTED FLAP 

Dr. CHARLES L. Gipson (New York) read a paper with the above 

title, for which see page 958 (June). 
UNCOMPLICATED TUBERCULOUS FOCI IN BONES AND THEIR 
TREATMENT 

Dr. THomas W. Huntincton (San Francisco) read this paper, 

for which see page 930 (June). 
A REVIEW OF CASES OF FRACTURE OF THE PATELLA 


Dr. H. BEECKMAN DELaTouR (Brooklyn) read this paper, for which 
see page 975 (June). 
FRONTAL SINUS SUPPURATION 
Dr. Howarp A. Loturop (Boston) read this paper, for which see 
page 937 (June). 
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BOOK REVIEW 


SURGERY OF THE UprpER ABDOMEN. By Joun B. Deaver and A. P. C. 
AsHuHurRST. Volume II. SURGERY OF THE GALL-BLADDER, LIVER, 
PANCREAS, AND SPLEEN. Philadelphia. P. Blakiston’s Son & Com- 
pany, 1914. 


In 1909 the first volume of this excellent book was reviewed in 
“The ANNALS,” the concluding statement being: ‘“ The book is a 
notable contribution to one of the most important departments of 
modern surgery.” 

The lapse of four years before the appearance of the present vol- 
ume is explained by the authors’ desire to supplement their personal 
experience by familiarity with the voluminous literature bearing upon 
the surgery of the gall-bladder, liver, pancreas, and spleen, 

It may be said at once that they have accomplished their task in a 
most thorough and satisfactory manner. If there is a single contribu- 
tion to the subject entitled to be considered as of first importance 
which has escaped their notice, it has also escaped the notice of the 
reviewer. Evidence of their large personal experience is abundant. 
Statistics and bibliography are comprehensive, thorough, and well up 
to date. The four years have obviously not been wasted. The teach- 
ings throughout are sound, and the views of the authors are not dog- 
matically announced, but are supported in each instance by sound and 
usually convincing reasons. Illustrative cases, taken chiefly as are 
many of the statistics from the service at the German Hospital, add 
much to the value of the text. If any particular portions of the book 
were to be chosen for especially favorable mention, those on the gall- 
bladder and bile-ducts, and on the general diagnostic considerations in 
pancreatic disease, might be selected. 

In the former, the teaching as to the treatment of stone in the 
common duct will serve to illustrate sufficiently the statement that 
there has been a successful effort to avoid both rashness and undue 
conservatism, and that a decent regard is shown for the opinions of 
others. They say: “It has long been considered unwise to operate 
when there is acute obstruction of the common duct; it is the opinion 
of the majority of surgeons, in this country at least, that it is better 
to tide the patient over the attack under medical treatment than to 
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subject him to the danger of an operation when so acutely ill.” They 
then consider the non-operative treatment during acute obstruction, 
and add: “ But though, as we have said, the majority of surgeons 
still hold to this teaching, we have been forced by our own experience 
to the conclusion that in the long run immediate operation during an 
attack of acute obstruction of the common duct is attended by less 
danger than ts delay. If operation is delayed the patient runs the risks 
of cholangeitis, cholemia, with the gravest form of sepsis; not to 
mention perforation of the common duct or the formation of almost 
inoperable adhesions ; or the indefinite persistance of chronic jaundice 
with its dangerous hemorrhagic tendencies. 

“Our experience with immediate operation is so far too limited 
for us to be willing to erect this as a rule of practice, but while many 
times there has been cause to regret not operating during the stage of 
acute obstruction, never yet has there been cause to regret prompt 
relief of the obstruction by operation.” 

Many similar instances might be adduced, but this will suffice. 

The 52 illustrations are uniformly good and useful. The make-up 
of the book is excellent. The almost unqualifiedly favorable opinion 
expressed as to the first volume is certainly applicable to this one in 
even larger measure. The authors and the profession are to be con- 
gratulated on the completion of a book likely, for a time at least, to be 
almost indispensable to the practitioner of surgery. 


J. Witt1AM WHITE. 
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